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ABSTRACT
TI1.- Talang Akar Formation, which produces commercial 
hydrocarbons in the onshore Northwest Jawa Basin, was 
investigated to determine the relationships between organic 
matter, maturity and hydrocarbon source rock potential.
This study was mostly based on organic petrological methods 
which permit the identification the type, abundance and 
maturity of organic matter. These three parameters play an 
important role in determining which sedimentary sequences 
are sources for hydrocarbons. The biomarker distribution 
in crude oil from the postulated source rocks was studied 
using gas chromatography (GC) and gas chromatography/mass 
spectometry (GC/MS).
In the Talang Akar Formation organic matter is most 
abundant in coal and shaly coal beds but is also present as 
dispersed organic matter in shale. Vitrinite is the 
dominant maceral, followed by liptinite and minor 
inertinite. Vitrinite consists mainly of detrovitrinite 
and some telovitrinite. Liptinite comprises sporinite, 
cutinite and resinite as major components, whereas 
liptodetrinite, suberinite and exsudatinite are present as 
minor components. Semi-quantitative evaluation of organic 
matter was attempted.
vitrinite reflectance provides a relatively accurate 
assessment of source rock maturity. Comparisons were made 
between vitrinite reflectance and maturation modelling 
based on the Lopatin method. Major differences for some 
wells probably reflect the choice of a high TTI value. Coke 
structures in vitrinite in samples studied from the SIN-3 
well indicate the presence of local intrusions.
Hydrocarbons have probably been generated from liptinite 
and vitrinite maceráis in the Talang Akar Formation. 
Intervals with an abundance of these maceráis generally lie 
within_ the oil generation window (ranging from 0.45% to 
1,02% R max) except in the PVJK-1 and SIN-3 wells where the 
rank ranges from 0.71% to 1.58% and 0.66% to 3.47% R^max, 
respectively. Oil cuts, oil droplets and bitumen observed 
during fluorescence-mode microscopy also suggest that 
hydrocarbons have been generated in this formation.
Semiquantitative assessment of the hydrocarbon generation 
potential indicates that the Talang Akar Formation has, in 
general, poor to fair potential although some interval have 
good potential. Shales with dispersed organic matter have 
poor potential, whereas coal generally has a poor to good 
potential with some coals having a very good potential to 
generate hydrocarbons.
Organic geochemical studies showed that the distribution of 
biological markers such as triterpanes (m/z 191) and 
steranes (m/z 217) provide a good understanding of the 
source of hydrocarbons. These biomarkers revealed that the 
source material for the crude oil in the study area is 
predominantly organic matter derived from land plants, as
T  I
■supported by the presence of the triterpanes 18aH oleanane 
and bicadinanes {W,T,T*, and R ’ peaks). The peaks are 
interpreted as chemical fossils of hardwood resins. Hence 
the resinite probably plays an especially important role in 
sourcing hydrocarbons in the Talang Akar Formation in the 
onshore Northwest Jawa Basin
Ill
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CHAPTER 1 .
INTRODUCTION
1.1 LOCATION
The Northwest Jawa Basin is one of several back-arc basins 
in Indonesia. The basin is mainly located in the west Jawa 
Province and covers both onshore and offshore areas. The 
area investigated is part of the onshore portion of the 
basin which is under the management of Indonesian Oil 
Company (PERTAMINA UEP III). The area studied (Fig. 1.1) 
lies within the geographic coordinates;
Long 107° 00 ' oo to 108° 36' oo E
Lat
oino 53’ oo to
oo 44’ oo S
Physiographically, the area includes the coastal plain of 
Batavia, as defined by Van Bemmelen in 1949 (Martodjojo,
1984). Geomorphologically the coastal plain area has a low 
topography and is dominantly covered by alluvial deposits 
and partly by young laharic volcanic sequences. 
Gravimetric data indicates that the maximum thickness of 
these deposits is about 800 metres (Patmosukismo and Yahya, 
1974). .
Structurally, the basinal area covers the North Jawa Hinge 
Belt which is an onshore transition zone between the Seribu 
Platform (a structural-high) in the north and the Bogor 
Trough (the axial part of the basin) in the south
3 0009 02989 9130
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(Fig. 1.2). The onshore Northwest Jawa Basin is composed 
of three local depressions and four highs (Patmosukismo and 
Yahya, 1974; Fig. 1.3).
1.2. EXPLORATION HISTORY
Previous geological surveys of the onshore Northwest Jawa 
Basin were carried out by Dutch Petroleum Geologists. 
According to Sujanto and Sumantri (1977), the first survey 
was carried out by Junghun in 1854 and a more complete 
survey was conducted by Verbeek and Fennema in 1896. A 
comprehensive compilation of the surveys and other works 
was made by Van Bemmelen (1949).
Oil exploration activities in the onshore Northwest Jawa 
Basin can be divided into 2 phases. The first phase began 
in the early 1900*s when oil exploration was carried out by 
a Dutch oil company. The oil company conducted a shallow 
drilling program and nearly 1,000 wells, ranging from 150 
to 500 metres in depth, were hand-drilled, using the 
"counter-flush system". Small quantities of gas were 
generally encountered during these activities 
(LEMIGAS-BEICIP, 1972).
In 1934 oil exploration . restarted by drilling some 
locations to greater depth (500 to 1100 metres) in order to 
investigate the sub-surface geology. The exploration was 
also supported by a seismic survey. Due to greater 
availability of data, ten deep holes were drilled in the
3
most attractive areas between 1938 and 1941 
(LEMIGAS-BEICIP, 1972). The ten wells drilled include the 
following;
WELL NAME SUB-BASIN OR HIGH TOTAL DEPTH
Pasirputih-1 Pasirputih Sub-basin 2031 m
Karokrok-1 Pasirputih Sub-basin 2095 m
Pasirdj adi-19 Pasirputih Sub-basin 2700 m
Tjitjauh-2 Pasirputih Sub-basin . 3157 m
Tegalwaru-1 Pasirputih Sub-basin 2046 m
Bangadua-30 Jatibarang Sub-basin 3105 m
Dj atibarang-41 Jatibarang Sub-basin 3004 m
Randegan-33 Jatibarang Sub-basin 1533 m
Rengasdengklok-1 Rengasdengklok High 2508 m
Pamanukan-1 Pamanukan High 1327 m
Most of the deep holes drilled produced gas in small 
quantities from the Parigi Formation and Upper Cibulakan 
Member. Randegan-33 and Rengasdengklok-1 wells were
3recorded as oil producing wells and produced 44 m oil and
322 m oil per day respectively. The oil exploration 
activities were stopped in 1941 due to the Second World 
War. Despite the drilling no potential hydrocarbon field 
was found in the onshore Northwest Jawa Basin during this 
phase (LEMIGAS-BEICIP, 1972).
The second phase of oil exploration began in 1967 and was 
carried out by Pertamina UEP III as it resumed activities 
in the prospective basins of Jawa. At that time, Pertamina 
had carried out extensive seismic surveys, geological 
mapping, gravity measurements and aeromagnetic surveys. 
The extensive exploration provided much needed information 
on the sub-surface geology of the onshore Northwest Jawa 
Basin and some important structural and stratigraphic 
relationships were recognized.
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The first oil exploration well was JTB-42 well, drilled on 
the Jatibarang Structure in October 1968 and without 
encountering significant indications of the presence of 
hydrocarbons. The second exploration well drilled was 
JTB-43 well; it was drilled on the same structure as JTB-42 
and gas and condensate were discovered at a depth of about 
1,200 metres subsea. These shows encouraged Pertamina UEP 
III to continue drilling the JTB-44 well. At a depth of 
2,010 metres subsea an oil zone was discovered. These 
drilling activities led to the discovery of the Jatibarang 
oil field. The discovery of commercial amounts of oil in 
the Jatibarang oil field renewed interest in the onshore 
Northwest Jawa Basin. Drilling activity increased and a 
number of detailed seismic surveys have been carried out 
since that time. Further discoveries of new oil fields 
occurred during the course of exploration with the oil 
mainly encountered in anticlines. New oil fields included 
the Kandanghaur field which was discovered in 1974, Cemara 
field in 1976, and Cemara Selatan field in 1977 (Soulisa 
and Sujanto, 1979). Development of the fields started in 
1977. A location plan for important oil exploration wells 
drilled between 1968 and 1985 is given in Figure 1.4. Up 
to 1985, more than 300 oil wells were drilled in the 
onshore Northwest Jawa Basin.
According to Williams (1986) the major producing horizons 
in the area studied are sandstones of the Lower Cibulakan 
Member (Talang Akar Formation equivalent) and the Upper 
Cibulakan Member, although limestones of the middle 
Cibulakan Member (Baturaja Formation equivalent) and Parigi
Formation have also produced both oil and gas, In the 
Jatbbarang oil field, oil was produced from the fractured 
tuff and breccias of the Jatibarang Volcanic Formation. In 
1985, cumulative production from 50 active oil fields 
reached 242,300 barrels of oil per day {Williams, 1986).
Soulisa and Sujanto (1979) noted that the oil from the area 
studied is generally a waxy paraffinic type crude, 
suggescing a source rich in organic matter of non-marine 
origin, API gravities ranges from 29^ .API for the Talang
Akcix crude oil to 42'" API for the Parigi crude oil. Table 
1,1 shows that the values of API gravity increase upwards 
to the Parigi Formation. The value of the n-C^ ̂ /Pr ratio 
ranging from 0,32 to 0.47, together with a high wax content 
iLijiabaeh, 1975; Hunt, 1979), indicates that the oil type 
was generated from terrestrial organic matter.
1,3. PREVIOUS WORK
In this part of the thesis, the previous geochemical 
studies on the Talang Akar Formation in the onshore 
Northwest Jawa Basin area are emphasized.
hose previous geochemical works on the sedimentary rocks of 
the area studied concluded that the Talang Akar Formation 
was the main source rock for petroleum (Soulisa and
Sujanto, 1979; Wahab and hartona, 1985; Robinson, 1987).
Tv i gsueral, this 
range from 0.35%
formation has vitrinite reflectances v/hich 
to 1,1% (corresponding to a Spore Colour
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Index between 3 and 9 and a Thermal Alteration Index 
between 2 and 3) .
Fletcher and Bay (1975) noted that hydrocarbon source rocks 
in the Northwest Jawa Basin occur in the interbedded 
sandstone-shale sequences of the Upper Cibulakan Formation 
and Talang Akar Formation.
The Talang Akar shales are good source rocks, with total 
organic carbon (TOC) values ranging from 0.5% to 20%. The 
Fletcher and Bay study was based on identifying types of 
disseminated organic material within the shale using both 
optical methods and chemical solution methods to determine 
total organic carbon versus total soluble organic material. 
Maturation levels have also been assessed but these were 
based on calculations using the present subsurface 
temperatures (Fletcher and Bay, 1975).
Soulisa and Sujanto (1979) stated that the Talang Akar 
Formation is the only effective source rock in the 
Kandanghaur-Cemara oil field. The formation was found to 
have a vitrinite reflectance ranging from 0.5% to 0.6% and 
they suggested that the lower levels of maturity indicated 
the Talang Akar crude oils are likely to be characterized 
by low API gravity (that is, the oils are relatively 
heavy).
Thompson et al. (1979) discussed the kerogen type and 
maturation of source rocks based on the CMS-1 well data 
from the present study area and compared those data to the
7
Susu Selatan-1 well data from the North Sumatera Basin. 
The CMS-1 well produced heavy waxy oil at a vitrinite 
reflectance of 0.-35%. In contrast, the Susu Selatan-1 well 
produced light oil at a vitrinite reflectance of 0.55%. 
The oil source in the CMS-1 well was considered to be from 
humic kerogen, whereas the Susu Selatan-1 was sourced from 
sapropelic kerogen. Thompson et al. noted that the 
difference in maturity level at which hydrocarbons occur is 
influenced by the kerogen types, where the liptinitic 
kerogen appears to yield oils more readily than sapropelic 
kerogen. Tissot (1984) noted that differences in maturity 
level for oil generation are caused by the relative 
abundance of the various chemical bonds and different 
thermal histories. Abundant weaker heteroatomic bonds may 
indicate relatively early oil generation. Conversely, late 
oil generation results from the involvement of stronger C-C 
bonds.
In the Arjuna Sub-basin (offshore area) , coal in the 
deltaic sequence of the Talang Akar Formation was 
identified as the primary source for hydrocarbons (Gordon,
1985) . This conclusion is supported by the geochemical 
characteristics of the oil which has a high wax content 
thought to be related to a landplant origin (Hedberg, 1968; 
Powell and McKirdy, 197 5) . The proposed interpretation 
conforms with the conclusions of Thomas (19 82) , Durand and 
Paratte (1983), Cook and Struckmeyer (1986) and Teichmuller
( 1 9 8 6 ) .
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Lopatin’s method. He proposed that a time temperature 
Index (TT"*" ̂ T7a]_,,c r-\-p  ̂ ^ ^ ^ Spona3 with the onset of oil 
generation and correlates with the first occurrence of wet 
gas from coal. In general, a TTI value of 3 corresponds to
210°F present temperature and is equivalent to R 0.5%.o
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onset of oil generation for humic type III kerogens was
thought to be TTI=15.
Molina (1985) indicated that the Talang Akar Formation is
the hydrocarbon source rock for the Sunda Basin (offshore) 
area. TOC values up to 38% occur in the upper section of 
che Talang Akar Formation which includes a coaly unit. A 
pyrolysis cross-plot of the hydrogen index versus the 
oxygen index indicated that the coaly unit in the upper 
section has high to very high hydrogen contents and this 
suggested that the coal could be a significant source rock. 
Molina (1985) used vitrinite reflectance and Tmax
measurements to define maturation levels in the basinal 
area. He also applied the Lopatin’s method to determine 
the timing of oil generation and used a TTI value of 3, 
equivalent to a vitrinite reflectance of 0.5%, as the 
parameter for the onset of oil generation.
For the onshore Northwest Jawa Basin, Wahab and Martono 
(1985) and Reminton and Pranyoto (1985) utilized the 
Lopatin method to evaluate maturity levels. Wahab and
Martono used a value of TTI = 13, equivalent to an Ro of
the onset of hydrocarbon generation. However,0-50%, as
Reminton and Pranyoto also used a TTI value of 15, but
equated this to an R of 0.55%. Based on the different Ro o
values chosen, these authors have shown different 
boundaries for the oil window in the onshore Northwest Jawa 
Basin (Figs 1.5 and 1.6).
The studies reported above provide a basis for 
understanding oil occurrence in the onshore Northwest Jawa 
Basin. However, a large part of the work, has relied on the 
use of the Lopatin method to estimate thermal maturity. 
Although there are reservations on the accuracy of the 
Lopatin method, this method has also been applied to the 
Northwest Jawa Basin using the assumption that the 
palaeogeothermal gradients are the same as those currently 
observed. Even the present geothermal gradients are likely 
to be in error in many cases due to limitation of equipment 
and the possibility of poor performance by logging 
contractors. The studies on source rock type are 
characterized by poor documentation of results, confused 
and poorly defined terminology, and by statements about 
source rock type derived from data types which are likely 
to be equivocal. For example, Rock-Eval results in 
isolation cannot be used accurately to determine 
hydrocarbon potential since the hydrogen index (HI) values 
of coal from the Talang Akar Formation range from about 200 
to about 500mg HC/g C org. There is, therefore, an acute 
need for a more closely defined set of analyses using 
weii-defined terms so that conclusions are supported with 
Zally documented analyses.
It is within this context that the present study has been 
undertaken.
1.4. AIMS AND SCOPE OF THE STUDY
The main objective of this study is to assess, more fully, 
the source rock and maturation characteristics of the
Talang Akar Formation in the onshore Northwest Jawa Basin 
and to assess its potential to generate hydrocarbons. An 
attempt is also made to correlate, geochemically, crude 
oils with their source rocks.
The potential of sedimentary rocks as source rocks for
hydrocarbons is controlled by three fundamental parameters; 
the abundance, composition and maturity of the organic 
matter present.
In oil-source correlations, comparisons are made of
geochemical data from crude oils with equivalent data from 
organic petrological studies. Similarities or
dissimilarities with the source origin are used to
determine the relationships between the crude oils and the 
organic matter content in the source rocks.
This study is based on organic petrological and organic 
geochemical methods. Organic petrological methods
emphasize organic assemblages using reflected white light 
and fluorescence mode microscopy, and are based on coal 
petrography methods such as those given in Stach et al,
1 i
(1982) or the International Commission for Coal Petrology 
(ICCP) hand books.
Organic geochemical methods emphasize chemical composition, 
derived from gas chromatography (GC) (such as n-alkane and 
isoprenoid distributions) and results from gas
chromatography/mass spectrometry (GC/MS) {such as
triterpanes/mz 191 and steranes/mz 217).
The specific aims of this study are to
a. assess the rype, abundance and maturity of
organic matter contained in the Talang Akar Formation and 
to determine the hydrocarbon generation potential of 
that organic matter;
b. assess the relationship between crude oils and
the type and abundance of organic matter in the source 
rocks; and
c. determine the source rock potential of strata 
within the Talang Akar Formation and to assess the 
relationship between source rock and present oil well 
status.
CHAPTER 2 .
GEOLOGY OF THE ONSHORE NORTHWEST JAWA BASIN
2.1. INTRODUCTION
The Northwest Jawa Basin is located in the western part of 
Jawa Island and covers (onshore) at least 14,000 sq km 
(280 km in length and 50 km in width). It is bounded on 
the west by the Seribu Platform, on the east by the 
Karimunjawa Arch, on the north by the Sunda Shield and to 
the south passes into the Bogor Trough (see Fig. 1.2).
Structural development and sedimentation in this basin have 
been controlled by plate tectonic movements. The regional 
structural trends are oriented east-west, parallel to the 
Jawa subduction zone, and are the result of north-south 
compressional stresses (Situmorang et al., 1976; Sujanto 
and Sumantri, 1977; Katili, 1984; Hamilton, 1988). Block 
faulting, which generally has a north-south trend, 
represents the original pre-Tertiary structural pattern in 
the area studied.
The onshore Northwest Jawa Basin contains a thick 
sedimentary sequence ranging in age from Late Eocene to 
Quaternary. This sequence rests unconformably on 
pre-Tertiary basement. The thickness of the Tertiary 
sedimentary sequence ranges from over 4,000 m in the trough
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zone to less than 500 m in the shelfal zone. Patmosukismo 
and Yahya (1974) divided the area studied in this thesis 
into three sedimentation environments: shelf (the 
Rengasdengklok and Pamanukan areas), shallow marine (the 
Jatibarang area), and presumed deep marine (the Ciputat and 
Pasirputih areas). The diagrammatic east-west 
cross-section in Figure 2.1 shows a generalised structural 
and stratigraphic compilation of the onshore Northwest Jawa 
Basin.
2.2. TECTONIC SETTING
Regionally, the Northwest Jawa Basin is part of the Sunda 
Shelf area (or Sundaland as used by several authors) which 
forms the continental core of the western Indonesian 
tectonic region. In a broader setting, this area is the 
frontal part of the Eurasian Continental Plate which is 
interacting with the Indian Ocean-Aus_tralian Plate to the 
south (Katili, 1984; Barber, 1985; Daly et al., 1987; 
Hamilton, 1988). The plate motion is convergent as 
indicated by arc-trench systems (Katili, 1984). Along Jawa 
Island, the Indian Ocean-Australian Plate is being
subducted, at high to moderate convergence angles, and 
displays the typical morphologies of this style of tectonic 
setting, with such features as a trench, fore-arc ridge, 
fore-arc basin, magmatic arc and back-arc basin (Hamilton, 
1988) . Subduction direction is nearly perpendicular to the 
trend of the trench axis of Jawa and occurs at rates of 
approximately 7.0-7.5 cm/year (Moore et al., 1980).
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Earlier subduction arcs mostly trend east-west, such as the 
arc across Central Jawa in the Cretaceous to Early 
Tertiary.
From Early Tertiary to Recent, the subduction zone
systematically shifted south from Jawa Island. It was
located in the present Indonesian Ocean by the Late
Oligocene (Fig. 2.2). Shifting continued during the Late
Tertiary and the present position of the subduction zone is 
approximately 250 km south of the southern Jawa coastline 
(Sujanto and Sumantri, 1977).
The collision of the two plates is associated with 
north-south compressional stress resulting in the 
development of east-west crustal folds parallel to the 
subduction zone in the Northwest Jawa Basin. The release 
of the east-west tensional stress system resulted in 
north-south normal block faulting which played a major role 
in forming the numerous sub-basins and basement highs in 
the area studied.
Three sub-basins are recognized in the study area - the 
Ciputat, Pasirputih and Jatibarang Sub-basins. These 
sub-basins were formed, respectively, between the 
Tangerang, Rengasdengklok, Pamanukan-Kandanghaur-Waled and 
Arjawinangun Highs (see Fig. 1.3). The Ciputat Sub-basin 
in the western part of basin, covers an area of about 1,400 
sq km and has a maximum depth of over 4,000 m. The 
Pasirputih Sub-basin in the central part covers an area of 
about 1,000 sq km and has a maximum depth of over 3,500 m.
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The Jatibarang Sub-basin in the eastern part comprises an 
area of about 800 sq km and has a depth of over 3,500 m 
(Patmosukismo and Yahya, 1974).
The tectonic evolution of the sequences presently exposed 
in Jawa started in the Late Cretaceous (Patmosukismo and 
Yahya, 1974) when the basement complex in the area became 
rigid. The Cretaceous orogenies resulted in metamorphism 
of the Mesozoic strata, folding and faulting. During the 
Tertiary, the tectonic events can generally be grouped into 
four orogenic events - the Early Tertiary, Late Oligocene, 
intra—Miocene and Plio—Pleistocene stages (Samuel and 
Gultom, 1984).
In the Early Tertiary, the area was relatively stable as 
the rate of collision appeared to be slow. Block faulting 
with differential subsidence took place and the area was 
also influenced by isostatic subsidence. In the Late 
Oligocene, a renewal of active subduction led to active 
volcanism along the plate boundary. Volcanoes formed along 
the southern margin of the Sunda Shelf resulting in 
emplacement of the "Old Andesite" (Van Bemmelen, 1949, in 
Bauman, 1982). The intra-Miocene events are indicated by 
the progressive uplift of the southern volcanic ridge and 
the reactivation of old fault systems. The last tectonic 
period in the Plio-Pleistocene initiated the main phase of 
folding and was accompanied by variable subsidence. This 
tectonic event affected most of the Tertiary formations.
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2.3. GEOLOGICAL HISTORY
Tertiary sedimentation in the area studied commenced in the 
Eocene in marginal marine to paralic environments (Wahab 
and Martono, 1985). During this period the geanticline 
began rising as a result of plate interactions to the 
south, and the area experienced increasingly active 
volcanism. The Jatibarang and Pamanukan volcanoes are well 
known as the eruptive centres for volcanic material of the 
Jatibarang Volcanic Formation (Sujanto and Sumantri, 1977). 
According to Wahab and Martono (1985), at the beginning of 
deposition, the basin was subsiding at a slow rate and the 
tectonic activity was not very strong. That condition 
dramatically changed as it was followed by uplift of the 
basin margins and the depositional regimes changed from 
continental to paralic environments. The uplift movement 
seems to have been related to intensely fractured zones in 
the tuff sequences. After this, the depositional 
environment became marginal marine to paralic which is 
indicated by intercalations of claystone, sandstone and 
shale with minor limestone and coal within the thick tuff 
sequences. Volcanic activity decreased during the Late 
Oligocene to Early Miocene period.
In the Early Miocene, a marine transgression invaded the 
region covered in this study area from the south (Arpandi 
and Patmosukismo, 1975; Sujanto and Sumantri, 1977). 
Sujanto and Sumantri (1977) noted that, at the start of 
deposition, sedimentation in the western part of the basin 
was dominated by coarser grained sandstone interbedded with
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coal thus indicating a paralic environment. At the same 
time, the eastern part of the basin was influenced by the 
transgression which was probably caused by basement 
movement. The depositional environment in this region was 
dominated by carbonaceous shale-sandstone sequences with 
intercalations of limestone, indicating an inner-neritic 
environment. Both sequences are interpreted as part of the 
Talang Akar Formation. A thick sequence of the Talang Akar 
Formation was also deposited in the Ciputat Sub-basin, 
where rapid subsidence is thought to have occurred. Also, 
in other areas, local depressions may have resulted from 
growth faulting, and they received thicker sediments in the 
down-thrown blocks. According to Sujanto and Sumantri 
(1977), the Tangerang High was probably the source of the 
clastic sediment.
The transgression continued during the later part of Early 
Miocene resulting in the development of a shallow marine 
depositional environment (Wahab and Martono, 1985) . Except 
on the Tangerang High which was still emergent, the basin 
was generally subsiding at a slow rate, with limestone of 
the Middle Cibulakan Member being deposited on the platform 
and shelfal areas. However, Sujanto and Sumantri (1977) 
pointed out that the thickest limestone was deposited in 
the western part of the basin and this was related to 
active subsidence.
In the Middle Miocene, the depositional cycle indicates the 
first regressive phase (Arpandi and Patmosukismo 197 5) . 
The regressive phase is represented by the development of a
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shallow marine inner neritic environment where fine-grained 
sands were dominant. During that time, the Rengasdengklok 
High was covered by a paralic sea as indicated by lignite 
interbeds. At this time, rapid subsidence occurred in the 
Ciputat and Pasirputih Sub-basins.
During the latest Middle Miocene to earliest Late Miocene, 
a second transgressive phase began. The transgression is 
believed to have entered from the south (Arpandi and 
Patmosukismo, 1975). At that time, the Northwest Jawa 
Basin became a stable regional platform as evidenced by the 
widespread development of limestone from the Parigi 
Formation. The limestone is composed of both biostromes 
and in many places bioherms.
A second regressive phase occurred during the Late Miocene 
to Pliocene. During this phase clay-rich strata became 
more sandy upwards with brown coal beds developed. During 
the Late Pliocene, the area was emergent after uplift and 
the geanticline axis lay to the south of the study area. 
Continental sediments were deposited. Major uplift also 
occurred during the Plio-Pleistocene orogeny. However, 
interpretations from seismic sections suggest the study 
area was not influenced by any major Plio-Pleistocene 
orogeny (Sujanto and Sumantri, 1977) .
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2.4. STRATIGRAPHY
2.4.1. INTRODUCTION
The stratigraphy of the Northwest Jawa Basin has been 
studied by many authors including Patmosukismo and Yahya 
(1974), Arpandi and Patmosukismo (1975), Sujanto and 
Sumantri (1977), and Wahab and Martono (1985). Arpandi and 
Patmosukismo (1975) divided the Tertiary sedimentary 
sequence of the Northwest Jawa Basin into 4 stratigraphic 
units (from older to younger):
1. Jatibarang Volcanic Formation (Late Eocene to Early 
Oligocène);
2. Cibulakan Formation (Late Oligocène to Middle 
Miocene);
3. Parigi Formation (Middle Miocene to Late Miocene); and
4. Cisubuh Formation (Late Miocene to Plio-Pleistocene).
The Tertiary succession which rests unconformably on 
pre-Tertiary basement, is composed of a series of 
transgressive and regressive sequences.
The formation names commonly refer to restricted type 
localities and the age of each formation is determined 
mostly from planktonic and benthonic foraminifers. 
Lithological data have been described from well cuttings, 
side wall core and conventional core from boreholes in the 
studied area. The regional stratigraphy of the onshore 
Northwest Jawa Basin is summarized in Fig. 2.3.
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2.4.2. PRE-TERTIARY BASEMENT
Pre-Tertiary basement was intersected in several wells 
drilled in studied area. The basement rocks are composed 
primarily of pre-Tertiary low-grade metamorphic and Late 
Cretaceous igneous rocks (Patmosukismo and Yahya, 1974; 
Arpandi and Patmosukismo, 1975) including argillite, 
monzonite, diorite (microdiorite), granodiorite and 
metamorphosed tuff. The youngest igneous rocks, dated at 
57.8 + 3.5 Ma (Palaeocene) and 65.3 - 3.9 Ma (Early
Palaeocene/Late Cretaceous age), occur in the Tangerang and 
Jatibarang areas respectively. The oldest basement rock, 
213 - 11 Ma (Triassic) is found in the Pamanukan area.
2.4.3. JATIBARANG VOLCANIC FORMATION.
The Jatibarang Volcanic Formation is composed of 
pyroclastic sediments derived from the Jatibarang and 
Pamanukan eruption centres (Sujanto and Sumantri, 1977). 
These pyroclastic sediments unconformably overlie the 
basement. The name was used for the first time by Samsu, 
1975 (cited in Martodjojo, 1984) and the type locality is 
taken from Jatibarang village, 30 km north of Cirebon.
According to Wahab and Martono (1985), the Jatibarang 
Volcanic Formation can be subdivided into lower, middle and
upper zones . The lower zone is comprised of volcanic tuff
with some interbedded and welded tuff. Minor coal, and
lenses of limestone and agglomerate are present in this
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zone. These indicate that this lower zone was probably 
deposited in a marginal marine to paralic environment.
The middle zone which is composed of volcanic flows 
interbedded with welded tuff, is intensely fractured and is 
associated with vugs. The highly fractured nature of the 
unit seems to be due to the tectonic activity which 
uplifted the basin and resulted in the subsequent 
continental to paralic environment.
The upper zone consists of volcanic material interbedded 
with claystone, sandstone and shale with minor limestone, 
and coal. The existence of minor limestone and coal again 
indicates that this zone was probably deposited in a 
marginal marine to paralic environment.
Irregular subsidence in the grabens caused variations in 
the thickness of the various sedimentary units. The 
Jatibarang and Pasirputih Sub-basins were influenced by 
rapid subsidence and volcanic sediments up to 1,200 m thick 
were deposited. The Kandanghaur area (Pamanukan High) was 
relatively stable and no deposition of volcanic detritus is 
known.
Due to a lack of microfossils, the age determination of
Late Eocene-Early Oligocene was done by K-Ar methods
(Arpandi and Patmosukismo, 1975).
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2.4.4. CIBULAKAN FORMATION
The name Cibulakan was introduced by Frei (1931, cited in 
Martodjojo, 1984) as the Cibulakan Series. Cibulakan is a 
small river in the Parigi Anticline, south of Karawang. 
After its intoduction the name of the Cibulakan Formation 
was used by many authors such as Nugroho (1973), Arpandi 
and Patmosukismo (1975), and Hutasoit (1976, cited in 
Martodjojo, 1984).
Arpandi and Patmosukismo (1975) and Wahab and Martono 
(1985) subdivided the Cibulakan Formation into Lower, 
Middle and Upper Cibulakan Members.
The boundary between the Jatibarang Volcanic Formation and 
the Cibulakan Formation is characterized by a distinct 
change from the predominantly tuffaceous facies of the 
Jatibarang Volcanic Formation to shale/claystone facies of 
the lower Cibulakan Formation.
2.4.4.1. Lower Cibulakan Member
The Lower Cibulakan Member is equivalent to the Talang Akar 
Formation of the South Sumatera Basin (Arpandi and 
Patmosukismo, 1975; Sujanto and Sumantri, 1977; Wahab and 
Martono, 1985) and although the formal stratigraphic name 
is the Lower Cibulakan Member, most workers in the 
Northwest Jawa Basin refer to it as the Talang Akar 
Formation. It proposed to use the Talang Akar Formation in 
this thesis to avoid misunderstanding by fellow Indonesian
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workers who may use this thesis as a basis for further 
study. The Talang Akar Formation overlies the Jatibarang 
Volcanic Formation at an angular unconformity (Wahab and 
Martono, 1985) . This unconformity can be detected clearly 
by dipmeter and seismic reflection data.
Recorded thickness of this member is variable. Around 
highs and basin margins it is 40 m to 90 m thick as is 
found in the Rengasdengklok High (RDH-2 well) and 
Pamanukan- Kandanghaur-Waled Highs (WLU-1 well), but it is 
more than 100 m thick in the SIN-3 well (Arjawinangun 
High). In the sub-basin areas, this formation is generally 
more than 100 m thick and is at least 400 m thick in the 
CPT-1 well (Ciputat Sub-basin). In general, the thickness 
increases to the south.
Based on palaeontological data, the age of this member 
ranges from Late Oligocene to earliest Miocene (N3-N5).
The Lower Cibulakan Member is divisible into lower and 
upper parts. The lower part mostly consists of 
carbonaceous shale with minor sandstone, siltstone and coal 
intercalations. The shale is medium brown and poorly 
consolidated, and it contains pyrite, rare glauconite and 
rare fossils such as globigerinids (Ammonia sp. and 
Heterostegina borneensis). Coal lenses, which are present 
in considerable quantities, are black in colour and have 
subconchoidal fracture. The sandstone is white to light 
brown, fine- to medium-grained and composed of subangular 
to subrounded grains; it is non-calcareous and friable and
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it has medium to low porosity. The rare marine fossils and 
coal beds indicate that this section was deposited in a 
paralic environment (Arpandi and Patmosukismo, 1975).
The upper part of this member is characterized by a gradual 
increase in the number of limestone lenses. The shale is 
brownish-grey to grey, poorly consolidated, carbonaceous 
and glauconitic. The limestone is grey, micritic, 
dolomitic in places, and has a low porosity. The fossils 
include both planktonic and benthonic foraminiferas 
(Arpandi and Patmosukismo, 1975) such as Globigerinoides 
primodius, Globigerina binaensis and Globigerinoides 
immaturus (planktonic) and Ammonia sp., Quinqueloculina 
sp., Elphidium sp., Operculina sp., Lepidocyclina 
borneensis and Heterostegina sp. (small and larger 
benthonic species).
The presence of carbonate lenses and large foraminifera 
indicates that this section was deposited in a transitional 
or inner neritic environment.
In the Sunda basinal (offshore) area, this formation was 
divided into two members - the fluviatile Zelda Member 
(Oligocene in age) and the fluviatile-paralic Gita Member 
(Early Miocene in age; Wight et al., 1986). The Zelda 
Member consists of interbedded sandstone, shale, claystone, 
siltstone and coal which was deposited in environments 
ranging from lacustrine in the depocentres, to paludal and 
fluviatile nearer to the basin margins. The thickness of 
this member is more than 1,500 m in depocentres. The Gita
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Member consists of sandstone, siltstone, shale, claystone 
and thick coal seams. This member was deposited in 
lacustrine to paludal environments in the depocentres and 
fluviatile environments nearer to the basin margins. This 
member is more than 350 m thick in the depocentre.
The Talang Akar Formation was deposited during the Late 
Oligocene to earliest Early Miocene in the Arjuna Sub-basin 
(offshore area; Gordon, 1985). This formation was divided 
into three members - marine, deltaic and basal grits. The 
marine sequence consists dominantly of shale with numerous 
carbonate stringers. The deltaic sequence is indicated by 
abundant coal seams and common thick sandstone beds occur 
interbedded with shale. The thickness of the coal ranges 
from zero to more than 70 m in the deepest part of the 
basin, but the average thickness of this coal is less than 
1 m. Gordon (1985) noted that the coal was deposited in a 
fluvio-deltaic depositional environment. Basalt grits are 
usually found in the downthrown areas adjacent to major 
normal faults. They comprise coarse alluvium, normally 
without coal seams or carbonate stringers.
2.4.4.2. Middle Cibulakan Member
The Middle Cibulakan Member is equivalent to the Baturaja 
Formation of the South Sumatera Basin (Arpandi and 
Patmosukismo, 1975; Sujanto and Sumantri, 1977; Wahab and 
Martono, 1985).
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This member disconformably overlies the Lower Cibulakan 
Member (Wahab and Martono, 1985). The boundary between the 
two is a continuous transition from interbedded shale and 
limestone into dominantly limestone of the Middle Cibulakan 
Member. Thus the contact between these members is not 
easily recognized, especially in sub-basin areas. That 
problem can be solved by using seismic and palaeontological 
data (Arpandi and Patmosukismo, 1975).
The thickness of this member ranges from zero in 
structurally high areas to a maximum of 640 m in structural 
lows.
Based on palaeontological data this member is of Early 
Miocene (N5-N7) age.
The Middle Cibulakan Member is predominantly composed of 
limestone (biostrome type) capped by accumulations of 
detrital and reefal limestone in limited areas. The 
limestone is white or cream to tan or buff; it is dense and 
sometimes chalky. In some areas thin lenses of coal and 
glauconitic sandstone are present. The limestone is 
intercalated with glauconitic shale, marl and dolomitic 
limestone in the lower parts of the member.
A rich fauna of large and small benthonic and rare 
planktonic foraminifera is found in this member (Arpandi 
and Patmosukismo, 1975). The larger benthonic species are 
Spiroclypeus spp., Lepidocyclina (N.) sumatrensis. 
Lepidocyclina (N.) borneensis, Lepidocyclina (n .) parva and
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Operculina sp., whereas small benthonic foraminifers 
include Amphistegina sp., Elphidium sp. and Cibicides sp. 
The planktonic species include Globigerinoides trilobus. 
Globigerina praebulloides, Globorotalia birnageae, 
Globigerinoides sicanus, Globigerinoides diminutus. In the 
upper part of the member, Spiroclypeus spp. becomes rare 
and algae, echinoid spines, bryozoans and molluscs are 
locally present.
The faunal assemblages, especially Spiroclypeus spp., and 
the presence of detrital limestone indicate that this 
member was deposited in a shallow marine environment 
(Arpandi and Patmosukismo, 1975; Wahab and Martono, 1985).
2.4.4.3. Upper Cibulakan Member
The Upper Cibulakan Member conformably overlies the Middle 
Cibulakan Member (Arpandi and Patmosukismo, 1975; Wahab and 
Martono, 1985) with the boundary between the two 
characterized by a distinct change from the predominantly 
limestone sequence of the Middle Cibulakan Member to a 
shale/siltstone facies in the lowest part of the Upper 
Cibulakan Member.
The recorded thickness of this member ranges from zero on 
structural highs to more than 1,600 m in the structural 
lows.
The age of the Upper Cibulakan Member ranges from earliest 
Early Miocene to Middle Miocene (N8-N14).
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The Upper Cibulakan Member is dominantly composed of 
sandstone interbedded with shale and reefal limestone. 
Sandstone is dominant in the lower and middle parts of 
section whereas reefal limestone occurs locally in the
middle part. In the upper part of the formation,
interbedded limestone, dolomite, sandstone, and siltstone 
are more common. The sandstone is generally fine- to
medium- grained, poorly to moderately sorted, quartzose, 
glauconitic, friable, but it has moderate to good porosity 
and permeability. The shale is greenish-grey and well
consolidated. It contains pyrite, glauconite, coal layers, 
foraminifers and shell fragments.
Planktonic and small and large benthonic foraminifera are 
present in this member (Arpandi and Patmosukismo, 197 5) .
Planktonic forms are Globigerinoides trilobus, Globigerina 
praebulloides, Praeorbulina transitoria, Praeorbulina
glomerosa, Globorotalia barisanensis, Globorotalia 
siakensis and Globigerinoides subguadratus. The small 
benthonic forms include Cellanthus sp., Amphistegina sp., 
Ammonia umbonata, Cibicides sp. and rare Bolivina sp., 
whereas the larger benthonic foraminifera include 
Flosculinella bontangensis, Lepidocyclina (N.) parva. 
Lepidocyclina (N.) martini, Cycloclypeus sp., Lepidocyclina 
(T.) rutteni, and Lepidocyclina (N.) luxurians. Aside from 
the above-mentioned forms, Orbulina suturalis. Orbulina 
universa, the Globorotalia fohsi group, Miogypsina
indonesiensis, and Lepidocyclina- (T.) orientalis are also
present in the upper part of the section.
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The presence of a typical shallow marine fauna and a large 
proportion of calcareous glauconitic sandstone indicates 
that this member was deposited in an inner to middle 
neritic environment (Arpandi and Patmosukismo, 1975; Wahab 
and Martono, 1985).
2.4.5. PARIGI FORMATION
The name Parigi Formation was introduced for the limestone 
unit in the Tegalwaru area, Parigi Mountain, south of 
Karawang by Frei (1931, cited in Martodjojo, 1984). This 
unit is well known in the oil industry as a marker bed in 
seismic interpretation.
The Parigi Formation is predominantly composed of limestone 
with minor dolomitic and sandy limestone intercalations. 
The limestone is light grey, porous and fossiliferous. The 
lower part of the section contains sparse calcareous shale 
and marl lenses, whereas biomicritic facies are dominant in 
the upper part. The biomicritic facies is composed of an 
organic accumulation rich in corals, algae and bryozoans 
which correspond to biostromes with local biohermal 
developments. In general, this facies has very high 
secondary porosity and permeability. The Parigi Formation 
is 27 m to about 450 m thick.
Fossils comprise planktonic, small benthonic and large 
benthonic foraminifera (Arpandi and Patmosukismo, 1975). 
The planktonic forms include Globorotalia siakensis.
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Globorotalia mayerei and Globorotalia acostaensis which are 
rare within shale lenses. The small benthonic foraminifera 
are Quinqueloculna kirembatika, Elphidium sp., Pyrgo sp., 
Planorbulinella sp. and Cibicides sp., whereas the larger 
benthonics are Alveoinella quoyi, Sphaerogypsina globulosa, 
Qperculina ammonoides, and Lepidocyclina (T.) orientalis.
Based on faunal data and the presence of biomicritic 
limestone, the Parigi Formation has been assessed as latest 
Middle Miocene to earliest Late Miocene (N14 to N16), and 
it was deposited in a shallow marine environment (Arpandi 
and Patmosukismo, 197 5; Wahab and Martono, 1985) .
2.4.6. CISUBUH FORMATION
The Cisubuh Formation represents the uppermost sequence in 
the onshore Northwest Jawa Basin. The type locality for 
this formation is present at Cisubuh River, south of 
Karawang.
The formation is predominantly composed of claystone, with 
minor sandstone and limestone intercalations. It becomes 
sandier in the upper part of the section. The claystone is 
light greenish- to brownish-grey, poorly consolidated, and 
it contains abundant glauconite and lignite, and rare 
chert, pyrite and volcanic fragments. Thin coal beds 
typically occur in the upper part of the section.
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The lower part of the section has a rich fauna but the unit 
becomes barren upwards. Apart from pelecypods and echinoid 
spines which are common in the upper part, Arpandi and 
Patmosukismo (1975) reported planktonic and small benthonic 
foraminifera. The planktonic forms include Globorotalia 
acostaensis, Globorotalia merotumida, Globorotalia 
plesiotumida, Orbulina universa, Globigerinoides group, 
Globigerina sp., Globoguadrina altispira-altispira, 
Spaheroidinella dehiscen, Pulleniatina praecursor, 
Pulleniatina obligueloculata and Globorotalia tumida. 
Small benthonic forms include Pseudorotalia catilliformis, 
Pseudorotalia sp., Cellanthus craticulatus and Elphidium 
crispum.
The presence of a typical normal marine fauna in the lower 
part and abundant small benthonic foraminifera in the upper 
part of the section indicate that the formation was 
deposited in an inner neritic environment grading to a 
paralic environment during the Late Miocene to Pliocene 
(Wahab and Martono, 1985).
CHAPTER 3.
METHODOLOGY AND TERMINOLOGY OF ORGANIC PETROLOGY
3.1 INTRODUCTION
Organic petrology is the study of organic matter, mostly 
using microscopical methods, either in coal or as finely 
dispersed organic matter in various sedimentary rocks. It 
permits characterization and identification of organic 
matter composition (type), estimates of abundance of 
organic matter and it is also used to examine the degree of 
organic maturation. These three factors provide data for a 
general assessment of the oil-generating potential of 
organic matter in the rock sample.
All the Talang Akar Formation samples were studied using 
organic petrological techniques to evaluate their source 
rock potential using both reflected white light and 
fluorescence mode microscopy. More recently, fluorescence 
microscopy has become a routine tool in the study of source 
rocks for hydrocarbons in sedimentary rocks (Teichmuller,
1986).
For the purpose of organic petrography, all cuttings 
samples were made into polished blocks. Examination of 
organic matter content in polished blocks has a number of 
advantages over thin sections and strew mounts. The major 
advantages of the polished block are:
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- the method is rapid as there is no need to 
demineralise samples to remove carbonates and 
silicates;
- the organic matter is easier to identify;
- the method is easy to learn and easy to perform;
- for source rocks studies, the use of a few grams of 
cuttings is prefered because it allows assessment of 
the organic characteristics of relatively large 
intervals efficiently and accurately;
- the polished blocks are easily stored and can be 
reused without re-polishing if they have been 
cleaned after use.
3.2. SAMPLE PREPARATION
In the present study, all samples examined were collected 
from the Talang Akar Formation. The location of samples 
selected was based on composite well logs with an emphasis 
on organic-rich lithologies. A .total of 165 samples from 
12 petroleum wells were examined using organic petrological 
techniques. The samples were mostly drill cuttings, but 
conventional and sidewall cores were available for some 
wells. Cuttings samples represented 2 m intervals and came 
in a dry washed condition.
The twelve oil wells selected for this study are as
follows:
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SUB-BASIN
AND
HIGH
WELL
NAME
FORMATION
THICKNESS
TOTAL
SAMPLES
PRESENT
WELL
STATUS
Ciputat
Sub-basin
CPT-1 291m 11 Dry hole
Rengasdeng- 
klok High
MB -4 47m 10 Oil & gas
Pasirputih PWK-1 49 0m 34 G a s (C02)
Sub-basin CLS-1 2 01m 19 Oil & gas
CLU-2 126m 10 Oil & gas
Pamanukan-
Kandanghaur-
PMK-2 64m 7 G a s (C02)
Waled Highs WLU-1 91m 10 Gas
Jatibarang KHB-1 85m 9 Oil & gas
Sub-basin CMB-1 155m 15 Gas
CMS-1 112m 8 Oil & gas
SIN-3 16 5m 12 Gas
Ar j awinangun AJW-1 
High
188m 20 Dry hole
Before preparing polished blocks, all cuttings samples were 
examined with a binocular microscope using a lOx objective. 
The descriptions of the cuttings samples, based on the 
percentage system proposed by Swanson (1981), are shown in 
Appendix 1.
The polished blocks of cuttings samples were made using 
standard coal mounting polishing techniques. Approximately 
10 grams of each sample was crushed (<0.5 mm in size), and 
mounted in epoxy resin. The epoxy resin is composed of a 
polyester base mixed with methyl ethyl ketone peroxide as 
hardener. After embedding the particles in epoxy resin, 
the block was then polished successively in four steps on 
wet carborundum paper ranging from- 120 to 1200 grits. The
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fine polishing step was carried out in a water slurry on 
SELVYT cloth-covered mechanical laps using firstly chromium 
sesquioxide (Cr2C>3) and finally, magnesium oxide (MgO) 
polishing powders. All polished blocks are listed in the 
grain mount catalogue at the Department of Geology, 
University of Wollongong.
3.3. IDENTIFICATION OF ORGANIC MATTER TYPE AND ABUNDANCE
A macérai analysis is considered to be one of the best 
direct methods for identifying organic matter type and its 
relative abundance. Both are needed to determine the 
hydrocarbon source potential of sedimentary rocks.
Three major kinds of organic matter, referred to as macérai 
groups, can be identified in coal and as dispersed organic 
matter (DOM) in sedimentary rocks - vitrinite, inertinite 
and liptinite. These macérai groups are divided on the 
basis of optical and morphological criteria, into macérais 
and sub-macerals. Chemical compositions and physical 
properties of the macérais have been described for coals by 
the International Committee for Coal Petrology (ICCP; 1963, 
1971, 1975).
Figure 3.1 shows the macérai terminology used in the 
present study. It follows the nomenclature of the 
Australian Standard on macérai terminology (AS 2856). A 
description and the origin of individual macérais is given 
in Table 3.1. The classification used for dispersed
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organic matter in clastic sediment follows the same maceral 
terminology because the two populations of organic matter 
are related (Smyth, 1979; Cook, 1982).
Vitrinite and inertinite are derived from lignin, cellulose 
and tannins. Both originate from similar terrestrial plant 
remains but inertinite has been affected by thermal or 
biochemical alteration during the biochemical stage. It is 
commonly thought that inertinite is indicative of an 
oxygen-rich environment. Liptinite is derived from spores, 
cuticles, resins, suberins, waxes, oils, algal and 
phytoplankton tests.
In polished blocks, vitrinite and inertinite are clearly 
visible in normal incident white light. However, liptinite 
is commonly hard to distinguish from the mineral 
groundmass as both have a low reflectance. Identification 
of the liptinite maceral group was carried out using 
fluorescence mode microscopy which is accurate for 
identification when Rq less than about 1.3 (Robert, 1981). 
This mode can also be used to detect some features related 
to the indication of oil in source rocks.
The accurate identification of the individual macerals is 
important because of the possibility of relating maceral 
analyses to liquid hydrocarbon yield. The liptinite group 
has high hydrogen contents and has the highest petroleum 
source potential; it is followed by perhydrous vitrinite.
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For the determination of relative abundance of organic 
matter, cuttings and core samples were examined by visual 
estimation techniques to provide a semi-quantitative 
database. The technique was assessed in both reflected 
light and fluorescence mode microscopy using a 5Ox 
objective (oil immersion). The abundance of organic matter 
in each particle (rock fragment) was estimated by visual 
approximation using a series of abundance categories. The 
abundance categories, with the average values used in the 
present study, are listed in Table 3.2.
The visual estimation technique has been applied because 
most of the samples examined (clastic and carbonate rocks) 
have rare components of organic matter which generally have 
an abundance that is too low to permit estimation using 
point-count methods, unless an exhaustive numbers of point 
are counted. Struckmeyer (1988), who showed that visual 
estimation of organic matter gives an effective estimation 
of abundance, classified organic-rich sedimentary rocks 
into the following categories - dispersed organic matter 
(<40% organic matter), shaly coal (40% < organic matter 
<70%) and coal (>70% organic matter). In the present study 
coal, shaly coal and DOM counts were recorded separately.
A chart showing typical fields of view used to assist the 
assessment of each abundance category during microscopical 
examination, is shown in Figure 3.2. Table 3.3 shows an 
example of the calculation of volumetric composition for 
the abundance of organic and disperse organic matter in the 
present study using Struckmeyer (1988) method.
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Representative abundance of macerals for each sample was 
assessed by examining about 50 to 100 grains along several 
traverses which covered the whole block.
All maceral analyses were made using a Leitz Orthoplan 
microscope using a 100 watt globe. The fluorescence mode 
observations were carried out in violet/ultra violet light 
excitation using a 100 watt mercury lamp and a filter 
system consisting of a 3mm BG3 excitation filter with a 
K490 barrier filter and a TK400 dichroic mirror fitted in 
the vertical illuminator. Photomicrographs were taken with 
a Leitz Vario-Orthomat automatic camera system which is 
fitted to the MPV2 system. The film used was Kodak 
Ektachrome 400 ASA daylight reversal film.
3.4. REFLECTANCE MEASUREMENTS
Vitrinite reflectance (% Rvmax), which measures the 
percentage of reflected incident white light from polished 
fragments of vitrinite, was used to measure organic 
maturity and thus to evaluate the extent of thermal 
alteration of sedimentary rocks. The technique is a more 
definitive method of assessing levels of thermal maturity 
in sedimentary strata than other methods (Ting, 1981; 
Saxby, 1982; Stach et al., 1982; Tissot and Welte, 1984; 
Cook, 1988).
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The main advantages of this technique are :
- it is a high precision technique;
- it is applicable to cuttings samples which contain 
very small amounts of organic matter;
- measurements can be on specified organic matter;
- identification of contamination (for example, 
cavings, recirculated cuttings and drilling 
additives) in deeper samples is relatively easy; and
- it is a fast and cheap method.
Recently, many oil companies have used vitrinite 
reflectance widely, and successfully as a parameter to 
define zones of oil and gas maturity (Hunt, 1979; Stach et 
al., 1982; Tissot and Welte, 1984).
Based on reflectance properties, liptinite has a relatively 
low reflectance, vitrinite has a medium reflectance and 
inertinite has the highest reflectance. Vitrinite was 
chosen as the reference material for reflectance 
measurements because it is present in many sediments, is 
easy to identify, is homogeneous in composition and its 
optical properties change more uniformly during
metamorphism and maturation than liptinite or inertinite 
macerals (Smith and Cook, 1980). However, mean maximum 
reflectance of vitrinite may be lowered by the presence of 
liptinite macerals (especially alginite), because 
absorption of liquid hydrocarbons by the vitrinite at the 
time of their expulsion from closely associated liptinitic 
macerals (Hutton and Cook, 1980). In addition, vitrinite 
occurring in post-Ordovician rocks exists in highest
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concentrations in coal, in lesser quantities in shale, and 
in only trace amounts in most carbonate and sandstone 
(Stach e_t al. , 1982) .
Brown et al. (1964) recommended measuring vitrinite 
reflectance on the telovitrinite maceral-subgroup which 
appears to be more homogeneous and dense than 
detrovitrinite. However, detrovitrinite is also used if 
there is a paucity of telovitrinite.
The vitrinite reflectance measurements were made using a 
Leitz Ortholux microscope with an MPV 1 microphotometer 
system which was equipped with a high tension power supply 
unit and a galvanometer to record the output. Reflectances 
were measured in normal incident white light of 546 nm 
wavelength using immersion oil (DIN 58884) of refractive 
index 1.518, at a room temperature of 23+l°C.
Synthetic garnet standards, YAG (0.917% reflectance) and 
GGG (1.726% reflectance) and a synthetic spinel of 0.413% 
reflectance were used to check, linearity of the equipment 
and standardize measurements.
The procedure for reflectance measurements was given by 
Cook (1982) . Two maximum readings from each vitrinite 
field were measured. The two measurements were obtained by 
rotating the microscope stage through 360°; after the first 
maximum reading was obtained, the stage was rotated through 
180° to obtain the second maximum reading. The readings
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were accepted if the two values differed by not more than
-*5%.
The mean of the two readings was calculated to give the
mean maximum reflectance, R max or R max.v o
The formula to determine the minimum number of measurements 
required for one sample is
s where:
N =
0.01
N = number of individual reflectance 
readings
s = standard deviation
Australian Standard No.2486 (1981) recommended that a 
minimum of 30 readings is needed to give a representative 
value for each sample.
CHAPTER 4
ORGANIC MATTER CONTENT AND ITS OIL 
GENERATION INDICATORS
4.1. INTRODUCTION
Presence of specific and adequate organic matter are the 
primary requirements for a sediment to be a source for 
hydrocarbons (Dow, 1977; Hunt, 1979; Durand, 1980; Waples, 
1980; Brooks, 1981; Powell & Snowdon, 1983; Tissot & Welte, 
1984). Identification of the type of organic matter is a 
prerequisite to determine whether a source bed is capable 
of generating hydrocarbons, whilst the abundance of organic 
matter is related to the potential yield of hydrocarbons 
from the sediment.
The hydrocarbon source potential of the Talang Akar 
Formation is defined in this study on the basis of the type 
and abundance of organic matter and by the indicators of 
oil generation present in coal or dispersed organic matter 
(DOM) in the clastic sediments. This information was 
determined visually using reflected light and fluorescence 
microscopy and quantified using the method outlined by 
Struckmeyer (1988) which was discussed in Chapter 3.
In the following sections, the percentages for each of 
coal, shaly coal and DOM are given as a percentage. This 
figure does not represent the percentage of the total
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organic nidCtei in the samples buc. is che value calculated 
by the method given in Struckmeyer (1988). These values 
are from an open ended scale in which only the lower value, 
zero, is an absolute value. A sample composed entirely of 
coal would be calculated to have a value of 100%. However 
as coals contain some mineral matter this maximum value of 
100% will not be realised.
In the discussions of the various sub-basins and highs in 
Sections 4.3 to 4.8, the values for the abundance (vol %) 
of organic matter refers to the percentage organic matter 
as calculated using the Struckmeyer method. The 
composition (%) of the maceral group refers to the relative 
abundance of each maceral group, as a percentage of the 
total organic matter, in the respective lithologies 
comprising the interval represented by the sample.
The Talang Akar Formation also shows some indication that 
organic matter in the formation has been converted to oil 
at the relatively low level of thermal maturation 
experienced by the formation. Organic maturation relative 
to the production of hydrocarbons will be discussed in 
Chapter 5.
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4.2. ORGANIC MATTER CONTENT AND ITS OIL GENERATION 
INDICATORS FOR THE TALANG AKAR FORMATION IN THE
STUDY AREA
Petrographic studies from twelve oil wells show that the 
Talang Akar Formation generally contains varying amounts of 
DOM but high concentrations of organic matter occur as coal 
and shaly coal. Laterally, abundance of DOM in the Talang 
Akar Formation is in general, high in sub-basin areas (Figs
4.1, 4.3, 4.5) compared with the high areas (Figs. 4.2,
4.4, 4.6). For example, it is high in the Pasirputih
Sub-basin and low on the Arjawinangun High.
In the study area, about 50% to 80% of clastic units as 
determined by the relative abundance of particles in the 
samples examined from the Talang Akar Formation are 
commonly barren of organic matter. Limestones studied are 
typically barren of organic matter whereas some shales and 
siltstones are also locally barren of organic matter.
Coal and shaly coal show much variation in maceral
composition and become the dominant lithology in the
eastern part of the basinal area, such as the
Pamanukan-Kandanghaur-Waled Highs (Fig. 4.4), Jatibarang 
Sub-basin (Fig. 4.5) and Arjawinangun High (Fig. 4.6). 
They are especially abundant in the lower part of the 
formation where the shale, siltstone, sandstone are
intercalated with the coal and shaly coal. Elsewhere, it 
has been reported that coal is well developed in the upper 
part of the Talang Akar Formation in the Sunda basinal
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{offshore) area {Molina, 19S5).
Because of relatively low abundances of DOM derived from 
higher plants occurs in the sandstone, limestone and 
locally in shale, the assessment of the source rock 
potential for the generation of liquid hydrocarbons is 
therefore related to the abundance of the organic-rich 
lithologies.
4.2.1. Type and abundance of organic matter in clastic 
sediments
DOM in the Talang Akar Formation is greatest in shale and 
siltstone, but absent to rare in limestone. The average 
volume for the total abundance of organic matter ranges 
between 0.18% to 1.28%, categorized as sparse to common 
(using the visual estimate categories given in Table 3.2). 
The highest values occur in the PWK-1 and CMB-1 wells; 
conversely, the lowest values occur in the CLU-2 and SIN-3 
wells (Figure 1.4).
In general, the vitrinite maceral group is the most 
abundant type of organic matter in the clastic sediments. 
Average total vitrinite content ranges from 0.13% to 1.26% 
{sparse to common). It is common in the CPT-I, MB-4, 
PWK-1, CLS-1 and CMB-1 wells, whereas it is sparse in the 
CLU-2, PMK-2, WLU-1, KHB-1, CMS-1, SIN-3 and AJW-1 wells. 
The vitrinite consists predominantly of detrovitrinite 
which occurs as fine detritus. Telovitrinite is rare and 
locally occurs as discrete layers or elongate components,
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and has a characteristically smoother surface.
Liptinite is the next most abundant maceral after 
vitrinite. This maceral group is typically rare (less than 
0.1%) throughout the Talang Akar Formation, however, it is 
sparse in the CPT-1 and MB-4 wells. Sporinite, resinite 
(Plate la-b) and cutinite (Plate lc-d) are the most 
abundant liptinite macerals whereas suberinite is present 
in a minor proportion (Plate le-f). In general, the modal 
fluorescence colour of liptinite ranges from yellow to 
orange and rarely dark orange.
Inertinite is the least abundant maceral group. The
average volume for inertinite ranges from absent to rare. 
Locations with relatively high inertinite content occur in 
the PWK-1, MB-4 and SIN-3 wells. The inertinite comprises 
small semifusinite, sclerotinite and inertodetrinite.
4.2.2. Type and abundance of organic matter in coal and 
shaly coal
Typically coal and shaly coal present in the lower part of 
the Talang Akar Formation range from high to low volatile 
bituminous coal, with the rank reaching anthracite in the 
SIN-3 well. These coals are characterized by a high
composition of vitrinite, ranging from 49% to 100%. 
Vitrite and locally clarite are the typical coal 
microlithotypes within this formation.
M 1
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Petrographic analysis of the grain mount samples from the 
Talang Akar Formation shows that coal constitutes from 1% 
to 76% (average 8%, by volume) whereas shaly coal ranges 
from 1% to 20% {average 6%). Coal and shaly coal in the 
Talang Akar Formation is most abundant in the CMB-1 well, 
is relatively abundant in the rest of the wells except for 
the PWK-1 and CMS-1 wells in which the organic matter is 
relatively low.
The average abundance of vitrinite in coal in any sample 
from the Talang Akar Formation ranges from 0.7% to 74.5% 
(by volume) and from 0.98% to 13.6% in the shaly coal. The 
highest vitrinite content was found in the CMB-1 well. 
Detrovitrinite and telovitrinite are the main vitrinite 
macerals in most coal and shaly coal, whereas gelovitrinite 
occurs in lesser amounts. In general, vitrinite macerals 
in the Talang Akar Formation shows no or very low 
fluorescence intensity. This is consistent with the 
finding of Cook and Struckmeyer (1986) who noted that most 
vitrinite has no fluorescence intensity after 0.7% Rirmax is
v
reached.
The abundance of liptinite in the coal (by volume) ranges 
from 0 to 5.88% being most abundant in the CPT-1, MB-4 and 
WLU-1 wells. However, it is typically absent in the shaly 
coal, except in the CPT-1, MB-4, WLU-1, CMB-1 and CMS-1 
wells where it ranges from 0 to 4%. Relatively high
liptinite-bearing coal is found in the WLU-1 well and high 
liptinite-bearing shaly coal is present in the CPT-1 well. 
The majority of the liptinite found in the Talang Akar coal
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is sporinite, cutinite and resinite, followed by 
liptodetrinite, suberinite and exsudatinite. The latter, 
if present, comprise only a minor proportion of the 
liptinite macerals. The liptinite is closely associated 
with vitrinite.
Sporinite is typically found as microspores (Plate 2a-b), 
but megaspores and sporangia locally occur in some samples. 
Their fluorescence colour ranges from yellow to orange, 
changing progressively with the coal rank.
Cutinite derived from cuticles, is commonly found as a 
thin-walled untoothed variety in the Talang Akar Formation. 
Its fluorescence colour is commonly orange (Plate 2c-d). 
Cutinites are composed of waxes, as indicated by an 
abundance of n-paraffins in the C22~C36 ran^e (Hedberg, 
1968; Hunt, 1979).
Resinite is typically present both in coals and shale and 
is mostly characterized by strong variations in 
fluorescence properties even within the one coal sample. 
Generally, resinite fluorescence colours vary from yellow 
to greenish yellow or orange to dark orange. It commonly 
occurs as discrete small bodies and infillings in cell 
lumens throughout the coal (Plates 2e-f; 3a-b). Resinite 
is reported to be derived from resin bodies of balsam, 
latex, fat and waxes (Teichmuller, 1982). Specifically, 
Thompson et al. (1985), noted that resinite in Southeast 
Asian coal was dominantly derived from a family of 
angiosperms (Dipterocarpaceae) and conifers
(Araucariaceae-Agathis).
Liptodetrinite is typically found as scattered fine 
detritus derived from other macerals; hence its 
fluorescence colours generally show a wide variation.
In the samples studied, suberinite commonly has pale orange 
fluorescence (Plate 3c-d). It has been suggested that 
suberinite is dominated by suberin, a resistant aliphatic 
biopolymer whihc on maturation liberates waxy 
hydrocarbons. It is commonly found in cork tissues, which 
occur mainly in bark, root, stems and fruits, acting as a 
protection against desiccation (Teichmuller, 1989).
Exsudatinite generally occurs as resin-like or bitumen-like 
substances infilling cracks or veins within vitrinite 
(Plate 3e-f). In the samples studied, it is only found in 
coal from MB-4 and WLU-1 wells where the vitrinite 
reflectance ranges between 0.49% and 0.54% Rwmax, 
respectively, and is characterized by a bright greenish
yellow fluorescence . Presence of exsudatinite is directly
related to the formation of hydrocarbons ( Cook Sc
Struckmeyer, 1986; Teichmuller, 1989) and is commonly
formed in the oil window, relating to thermal
transformation during coalification (Teichmuller, 1989).
Inertinite is typically absent from both the coal and shaly 
coal, but it locally ranges (by volume) from 0.1% to 1.32% 
in coal and 0.08% to 2.6% in shaly coal. A relatively 
higher inertinite content occurred in the CPT-1 well.
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Inertinite generally consists of inertodetrinite, 
sclerotinite and semifusinite. The sclerotinite is 
commonly found as rounded to oval bodies of fungal origin. 
Bogen structure is locally present in fusinite which shows 
high reflectivity.
Pyrite is a typical feature in all samples, but appears to 
be most abundant in the PWK-1, CLU-2 and AJW-1 wells, where 
it occurs in framboidal form.
4.2.3. Oil-generating indicators
Bitumen, oil cuts, oil droplets, oil expulsion and oil haze 
are present in a number of shale, coal and sandstone 
samples. Bitumens (Plate 4a-b) are polycondensed 
hydrocarbons, the majority of which were deposited in a 
liquid form. They are minor components of many samples, 
not only associated with coal and shaly coal, but are also 
locally present in shale (Plate 4c-d). In coal, the 
bitumens are thought to have been generated from liptinite 
and perhydrous vitrinite and are characterized by a 
yellowish green fluorescence in most samples from the 
Talang Akar Formation.
Oil cuts and oil droplets are commonly found in all samples 
from the Talang Akar Formation, except in the PMK-2, KHB-1 
and CMS-1 wells. These features are generally associated 
with vitrinite having bright yellow fluorescence. The oil 
droplets, which commonly tend to be scattered within 
elastic-dominated source rocks, occur locally in sandstone,
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for example in the WLU-1 well (Plate 4e-f).
Oil expulsions (Plate 5a-b) are indicated by strongly 
fluorescencing liquid expulsions under blue light 
irradiation. They appear from fissures within the 
vitrinite maceral group. Common oil expulsions are found 
in the CMB-1 well. Rare oil stains (Plate 5c-d) and oil 
haze (Plate 5e-f) are present and show similarities to 
fluorescing crude oil.
All the microscopic features described above are related to 
oil generation in the source rocks. Teichmuller and Durand 
(1983) noted that the presence of large amounts of 
liptinite, exsudatinite and 'oil' expulsion either in coal 
or shale indicate a good potential for the rock to yield 
hydrocarbons.
4.3. CIPUTAT SUB-BASIN
Assessment of organic matter type and abundance in the 
Talang Akar Formation in the Ciputat Sub-basin was carried 
out using 11 cuttings samples from the CPT-1 well. In 
general, the total organic matter in this formation is 
greater in the lower part of the formation due the presence 
of coal and shaly coal. About 78% of the clastic
particles, which dominate the upper part of the formation, 
are barren of organic content.
Using the Struckmeyer method, the average volume of organic
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matter in the Talang Akar Formation in the Ciputat Sub-basin 
ranges from 0.22% to 31.7% (sparse to major) with an average 
abundance of 8.17% (abundant; Table 4.1).
DOM abundance in CPT-1 well ranges from 0.06% to 2.17% 
(common on average; Table 4.1). Vitrinite is the dominant 
DOM maceral which ranges in percentage composition from 4% 
to 97% (average 77%) of the total organic matter. 
Liptinite ranges from 3% to 96%, and inertinite occurs only 
in minor amounts ranging from 0 to 4%. The highest 
relative abundance of liptinite occurs in the interval 
1440-1442 m. In general, the liptinite consists 
dominantly of orange fluorescing sporinite, resinite and 
cutinite. Suberinite and liptodetrinite occur locally 
within this formation (Table 4.2). Detrovitrinite is the 
dominant maceral followed by telovitrinite. The average 
abundance of individual liptinite in DOM ranges from rare 
to sparse, but locally is common in some intervals (Table
4.2) .
In general, the average abundance of coal and shaly coal in 
CPT-1 well is 4.09% and 3.36%, respectively (Table 4.1). 
Vitrinite ranges from 85% to 98% (average 91%) in the coal, 
whereas it ranges from 67% to 98% (average 76%) in the 
shaly coal. Sporinite, resinite and cutinite are typical 
liptinite macerals in the coal and shaly coal, ranging from 
sparse to major (common on average) with yellow to orange 
fluorescence but some are dark orange (Table 4.2). 
Inertinite is only found in the lower part of the 
formation, ranging from 2% to 13% in coal and 2% to 13%
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shaly coal.
Rare to common yellowish green bitumens are typically
present in the coal, shaly coal and shale (Table 4.2).
Rare to common oil droplets are found in shale and
typically have bright yellow to greenish yellow
fluorescence. Abundant oil droplets are also found in the
coal between interval 1446-1448 m where the vitrinite
reflectance is 0.52% R max. Rare to common oil cuts arev
found in the coal, shaly coal and shale where the vitrinite 
reflectance is 0.52% Rvmax. The oil cuts are characterized 
by bright greenish yellow fluorescence.
4.4. RENGASDENGKLOK HIGH
The organic matter content for the Talang Akar Formation in 
this area was studied from the RDH-2 (MB-4) well using 10 
cuttings samples. The formation is composed of shale, 
siltstone and limestone with coal lenses (Appendix 1). 
About 65% of the clastic particles are barren of organic 
matter, but the presence of coal lenses tends to increase 
the overall abundance of organic matter in this formation. 
In general, the average amount of organic matter present in 
the Talang Akar Formation in RDH-2 well (calculated by 
Struckmeyer method, 1988) is 6.32% (by volume), comprising 
0.82% DOM, 0.9% coal and 4.6% shaly coal (Table 4.3).
The abundance of DOM in samples ranges from 0.02% to 4.25% 
and comprises 1% to 84% vitrinite (average 73%), 0 to 36%
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inertinite (average 7%) and 7% to 85% liptinite (average 
20%; Table 4.3). Abundant vitrinite occurs at 1484 m and 
is dominated by detrovitrinite. Liptinite consists mostly 
of sporinite, cutinite, resinite and liptodetrinite. The 
average abundance of individual liptinite macerals in the 
DOM ranges from rare to sparse, but is locally common at 
1484 m (Table 4.4).
Coal is more abundant than shaly coal which is only found 
at 1484 m. Coals (abundance ranging from 2.0% to 20.0%) 
are composed of 65% to 98% vitrinite, 0% to 2% inertinite 
and 2% to 35% liptinite. The liptinite comprises 
sporinite, resinite, cutinite and liptodetrinite. The 
average abundance of these individual liptinite macerals in 
the coal«, ranges from rare to major. In general, the 
fluorescence colour of liptinite is orange but 
locally it is yellow-orange.
Rare exsudatinite is associated with oil cuts in the coal 
at 1454 m (0.49% Rvmax).
Rare to sparse bitumen,.oil cuts and oil droplets are 
typically present in both the coals and shale. They are 
generally more common in the lower part of the formation 
(Table 4.4). Bitumen is also common in coal in the upper 
part of the formation at 1454 m (0.49%Rvmax). In general, 
these oil generation indicators have bright yellow to 
greenish yellow fluorescence colours.
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4.5. PASIRPUTIH SUB-BASIN
In the Pasirputih Sub-basin, organic matter content in the 
Talang Akar Formation was assessed in PWK-1 (34 samples), 
CLS-1 (19 samples) and CLU-2 (10 samples) wells. Coal 
lenses constitute a very high proportion of the organic 
matter, whereas shaly coal was generally not found in this 
sub-basin. Clastic sediments, which commonly form the 
dominant lithology in this formation, contain about 25% to 
50% of the total organic matter in these wells.
The average abundance of organic matter in the wells in the 
Pasirputih Sub-basin ranges between 2.09% to 7.06% by 
volume with the range in samples from 0 to 26.62%. The 
highest content occurs in . the CLU-2 well (Table 4.9). 
Vitrinite is the dominant maceral, both in the DOM and 
coal, followed by liptinite. Inertinite is generally 
absent but is locally present in the CLU-2 and PWK-1 wells 
(Tables 4.5, 4.9).
The average DOM in samples from the Talang Akar Formation 
varies between 0.18% to 1.22% (Tables 4.5, 4.7, 4.9). In 
general, DOM is relatively abundant in the lower part of 
the formation (more than 1%), except in the CLU-2 well. 
Vitrinite ranges between 40% to 100% of the total organic 
matter in samples, liptinite from 0 to 44% and inertinite 0 
to 60%. The average abundance of individual liptinite in 
the Talang Akar Formation ranges from rare to sparse where 
it is usually found in shale particles. Sporinite, 
cutinite and resinite are the typical liptinite macerals
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and have a yellow to yellow-orange fluorescence (Tables
4.6, 4.8, 4.10).
Coal is commonly found in the lower part of the formation 
but it was well developed in all samples in the CLU-2 well. 
Coal comprises from 1% to 21% of the total organic matter 
in samples comprising 65% to 100% vitrinite, 2% to 35% 
liptinite and 0 to 1% inertinite. Sporinite, cutinite and 
resinite are rare to sparse (Tables 4.6, 4.8, 4.10).
Rare oil droplets are found in the shale and coal but they 
are common to abundant in the interval 2146-2148 m in the 
CLU-2 well. Generally, both rare and locally abundant 
bitumen is only found in the CLU-2 well either in shale or 
in coal samples studied where the vitrinite reflectances 
ranges between 0.52% to 0.60%.
4.6 PAMANUKAN-KANDANGHAUR-WALED HIGHS.
Twenty seven representative samples from the Talang Akar 
Formation were collected from the WLU-1 and PMK-2 wells for 
assessing abundance and type of organic matter in this 
high area. In general, abundance of organic matter in the 
WLU-1 well (Waled High) is higher than in the PMK-2 
(Pamanukan High) by a ratio of 2.53:1. The high content in 
the WLU-1 well is due to the presence of coal in the 
interval 2024-2026 m (Table 4.11). Most of the clastic 
particles (70-72%) throughout the total interval in these 
wells is typically barren of organic matter.
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DOM composition for the Talang Akar Formation in both WLU-1 
and PMK-2 wells is similar. The abundance of organic 
matter ranges from 0.02% to 2.12%. Vitrinite ranges from 
about 50% to 100%, liptinite ranges from 0 to 30% whereas 
inertinite is generally absent but locally occurs in the 
interval from 2078-2080 m in the WLU-1 well (Tables 4.11, 
4.13). In general, liptinite'comprises sporinite, cutinite 
and resinite, but suberinite is locally present in the 
WLU-1 well (Tables 4.12; 4.14). Average abundance of 
these individual liptinite macerals ranges from rare to 
sparse but locally very rare amount are found at interval 
2342-2344 m. The fluorescence colours of the individual 
liptinite are orange in the PMK-2 well and yellow to orange 
in the WLU-1 well.
Coal and shaly coal are generally present in both wells. 
They occur in the upper part of the formation in the PMK-2 
well whereas in the WLU-1 well•they occur in nearly all 
samples studied. The abundance of organic matter in the 
coal ranges from 1% to 49% in the WLU-1 well and from 1% to 
8% in the PMK-2 well (Tables 4.11, 4.13). Vitrinite is the 
dominant maceral in the coal within those wells and varies 
between 49% to 95%, followed by liptinite (9% to 51%) and 
inertinite (less than 2%). Relatively abundant liptinite 
is present in this unit at the intervals 2088-2090 m and 
2094-2096 m in the WLU-1 well. The inertinite content is 
commonly less than 2%, but locally may be more than 5% as 
in the PMK-2 well.
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The abundance of organic matter in shaly coal in these 
wells ranges from 1% to 7%. Vitrinite is also the dominant 
maceral in the shaly coal where it is abundant in the 
interval 2238-2240 m in the PMK-2 well and between 
2094-2096 m in the WLU-1 well. Inertinite is generally 
absent in the shaly coal whereas liptinite typically ranges 
from 0 to 3% (Tables 4.11, 4.13) .
Liptinite macerals in the coal and shaly coal comprise 
sporinite, cutinite, resinite and suberinite, characterized 
by a dominantly yellow-orange fluorescence, and locally 
dark orange fluorescence, with moderate intensity (Tables
4.12, 4.14). Exsudatinite is present at the interval
2024-2026 m (R max 0.54%) in the WLU-1 well. It is
characterized by a strong fluorescence of bright yellow 
colour. In general, the average abundance of individual 
liptinite macerals in the coal and shaly coal is sparse to 
major in the WLU-1 well (Table 4.12) with yellow to orange 
fluorescence but some dark orange are found in the lower 
part of the formation. In the PMK-2 well, individual 
liptinite macerals were only found at the interval 
2362-2364 m where it was common in average.
Bitumens are rarely present within the shale and coals in 
these wells but where present show yellow-orange to bright 
green fluorescence. Rare oil cuts are present at the 
interval 2348-2350 m in the PMK-2 well (0.59% R max; 
Table 4.14). In general, rare to sparse oil droplets occur 
at the intervals 2088-2090m in the WLU-1 well. Rare oil 
smears were found in sandstone and shale in the same well
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(Table 4.12). However, abundant oil droplets, probably 
associated with a reservoir horizon, are present in 
sandstone in the interval 2014-16 m in the WLU-1 well 
(0.59% Rvmax).
4.7. JATIBARANG SUB-BASIN
Forty-three cuttings samples from the Talang Akar Formation 
from four oil wells (the KHB-1, CMB-1, CMS-1 and SIN-3 
wells) were examined for assessment of organic matter type 
and abundance in this sub-basin.
Abundance of organic matter in the Talang Akar Formation in 
this sub-basin is generally much higher in the CMB-1 well 
than in the other wells. The majority of organic matter 
occurs typically in coal and shaly coal, while clastic 
particles (ranging from 50 to 60% on average of the total 
particles in samples) are commonly barren of organic 
matter. In general, the average total abundance of organic 
matter in this formation is 2.43% in the KHB-1 well, 17.6% 
in the CMB-1 well, 2.25% in the CMS-1 well and 2.76% in the 
SIN-3 well (Tables 4.15, 4.17, 4.19, 4.21). The Talang 
Akar Formation is more than 100 m thick in these oil wells 
except for CMB-1 where it is only 85 m thick.
The average DOM abundance for the Talang Akar Formation in 
the four oil wells varies between 0.18% to 1.28% (sparse to 
common) comprising 72% to 98% vitrinite as the dominant 
constituent. Inertinite is typically absent, except in the
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SIN-3 well where 57% inertinite is present in one sample 
from the lower part of the formation. The liptinite is 
generally less than 10%, but locally reaches 20% in the 
KHB-1 and CMS-1 wells. In general, the lower part of the 
Talang Akar Formation in the CMB-1 well has more than 1% 
DOM (Table 4.17). Sporinite, cutinite, resinite, and 
locally liptodetrinite and suberinite are the 
characteristic liptinite macerals.
Average abundance of individual liptinite macerals in DOM 
ranges from rare to sparse in the KHB-1, CMS-1 and SIN-3 
wells, whereas it is rare to common in the CMB-1 well 
(Tables 4.16, 4.18, 4.20, 4.22). In general, the 
fluorescence colour of liptinite in this sub-basin is 
yellow to orange. In the CMB-1 well, the liptinite
fluorescence is dominantly orange to dark orange in colour,
and it is often very difficult to detect liptinite
occurrences between R^max 0.67% to 0.73% under the
fluorescence mode. •
Coal and shaly coal are typically present in the lower part 
of the formation in the four oil wells, but they are most 
abundant in nearly all samples studied from the CMB-1 well. 
Abundant organic matter content in the CMB-1 starts at 
2298 m and extends down to the base of the Talang Akar 
Formation at 2422 m. Coal and shaly coal are typically 
rich in vitrinite, ranging from 94% to 100% of the organic 
matter. Liptinite ranges from 0 to 6% whereas inertinite 
is generally less than 2% based on an average volume in the 
formation (Tables 4.15, 4.17, 4.19, 4.21). Sporinite,
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cutinite and resinite are the common liptinite macerals in 
the coal and shaly coal.
In general, the average abundance of individual liptinite 
macerals in the coals range from rare to sparse, but it is 
common to abundant in the CMB-1 well. The fluorescence 
colour of liptinite is dominantly yellow to orange, but is 
locally found in dark orange in the CMB-1 well.
Rare to common bitumens are present in the CMB-1 and KHB-1
wells, rare in the SIN-3 well and absent in CMS-1 well. In
general, bitumens have a bright greenish yellow
fluorescence colour and are dominantly present in shale.
Oil expulsions occur at the intervals 2386-2388m,
2396-2398 m, and 2420-2422 m in the CMB-1 well within coal
and shale (0.65% to 0.73% R^max) and they are also present
at the interval 2088-2090m in the SIN-3 well (0.76% R max).v
Rare oil cuts occur only in the intervals 2006-2008m and
2420-2422m in the SIN-3 (0.67% R max) and CMB-1 (0.73%v
Rvmax) wells, respectively. Rare to sparse oil droplets 
are locally found in the SIN-3 and CMB-1 wells (Tables 
4.16, 4.18, 4.20, and 4.22).
4.8. ARJAWINANGUN HIGH
Twenty samples of the Talang Akar Formation from the AJW-1 
well which consist of shale and limestone with only trace 
to 10% coal (Appendix 1), show rare to major organic matter 
abundances (0.07% to 40.17%, mean 4.99%). The major
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content occurs at the intervals 1714 1716 m, 1766-68 m and 
1772-74 m, where it is dominantly present in coal and shaly 
coal. The clastic sediments are barren of organic matter 
in the intervals 1670-1672 m, 1682-1684 m, 1696-1698 m, 
1702-1704 m and 1792-1794 m.
DOM, with abundance ranging from 0.01% to 0.89%, consists 
of 56% to 100% vitrinite, 0% to 44% liptinite, and 0% to 2% 
inertinite (Table 4.23). The main liptinite macerals 
present are sporinite, resinite and locally cutinite. All 
samples have rare to sparse average liptinite contents but 
abundant resinite locally occurs in the interval 
1642-1644 m (Table 4.24). Liptinite is typically not well 
represented in the lower part of the formation.
Coal (abundance of 1% to 39%) and shaly coal (abundance of 
1% to 8%) are present in some intervals and comprise 60% to 
100% vitrinite, 0% liptinite and 0.3% to 40% inertinite. 
Relatively high inertinite occurs at the interval 
1620-1622 m. Vitrinite-rich coal particles are abundant at 
the interval 1714-1716 m.
Rare bitumens occur in a number of shale samples from this 
formation and it is characterized by a yellowish-green 
fluorescence (Table 4.24). Rare to sparse bitumens are also 
present in siltstone particles. Strong fluorescing liquid 
expulsions, associated with vitrinite in coal, were present 
at the intervals 1714-1716 m and 1772-1774 m.
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4.9. SUMMARY
Petrographic studies of organic matter from the Talang Akar 
Formation intersected in twelve oil wells in the study area 
indicate that the lower part of the Talang Akar Formation, 
which consists mainly of shale and siltstone with coal and 
shaly coal intercalations, is rich in land-plant material. 
Based on the type and abundance of organic matter, the best 
source rocks are probably present in the lower Talang Akar 
Formation.
The abundance of organic matter in the Talang Akar 
Formation is higher in the sub-basin areas compared with 
the high areas. Clastic particles commonly have a minor 
organic matter whereas limestone, and locally shale 
particles, are typically barren.
In general, the organic matter type, abundance, and 
composition both in coal or DOM are characterized by 
vitrinite-rich organic matter, followed by liptinite, with 
inertinite typically a minor component. The optical and 
morphological criteria of liptinite either in DOM or coal, 
are clearly the same.
DOM content ranges from 0.18% to 1.28% and it comprises 
vitrinite (0.13% to 1.26%), liptinite (less than 1%) and 
inertinite (less than 1%). Detrovitrinite occurs as very 
small fragments within clastic particles and is the most 
common maceral subgroup. Sporinite, cutinite and resinite 
are the most abundant liptinite macerals, suberinite is
the least abundant macerai group,rare. Inertinite, 
comprises mainly sclerotinite, semifusinite and
iuertodetrinite.
Coal and shaly coal range from 1% to 7 6% and 1% to 20%, 
respectively. Detrovitrinite and telovitrinite are the main 
vitrinite macerals ranging in abundance from 0.7% to 74.5% 
in coal and from 0.98% to 13.6% in shaly coal. Liptinite 
mainly comprises sporinite, cutinite and resinite with 
minor liptodetrinite, suberinite and exsudatinite. Most of 
the liptinite macerals are closely associated with 
vitrinite. The average abundance of liptinite in coal 
ranges from 0% to 5.88% (by volume) but it is typically 
absent in shaly coal. Inertinite is a minor but locally 
abundant component and consists dominantly of fungal 
sclerotinite and fusinite.
Fiamboidal pyrite is a typical mineral matter component in 
the coal and clastic sediment and it is most abundant in 
the PWK-1, CLU-2 and AJW-1 wells.
Liptinite which is derived from hydrogen-rich plant organs, 
commonly indicates a high potential for hydrocarbon 
generation. Liptinite occurs in the coal and clastic rocks 
and has a strong greenish yellow fluorescence in virtually 
all samples examined. Sporinite, cutinite and resinite are 
the main -¡.ipcinite macerals present with suberinite, 
liptodetrinite and exsudatinite present in minor amounts 
only.
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The potential of liptinite macerals to generate 
hydrocarbons varies with maturation. Most of the liptinite 
macerals in the samples studied lie within the oil window 
(0.45% to 1.02% Rvmax), except for the PWK-1 and SIN-3 
well.
Based on the type and abundance of organic matter, the 
Talang Akar Formation has a poor source potential in the 
upper part but in the lower part it probably has good 
generative potential. That hydrocarbons have been 
generated in the lower part of the formation is supported 
by the presence of bitumens, oil cuts, oil droplets, oil 
expulsion; locally oil haze and dead oil also occur. These 
indicators are typically present in that part of the Talang 
Akar Formation which lies within the oil generation window.
Exsudatinite and oil expulsions occur in vitrinite and 
also probably indicate that active generation of liquid 
hydrocarbon occurs in the coals.
CHAPTER 5
ORGANIC MATURATION
5.1. INTRODUCTION
The assessment of organic maturation in sedimentary
sequences, as it relates to source rock potential
evaluation, plays an important part in hydrocarbon
exploration.
Under mature conditions, when organic matter has reached or 
exceeded a combination of factors including a critical 
temperature (a function of burial depth and geothermal 
gradient), time (duration of burial and, therefore, length 
of exposure to higher temperature) and pressure 
(overburden, tectonic stress), some organic matter in the 
source beds is converted into hydrocarbon liquids. Other 
factors such as the rate of heating may influence the yield 
of hydrocarbons and their migration efficiency.
In the present study, organic maturity of the Talang Akar 
Formation (TAF) in twelve oil wells was examined using 
vitrinite reflectance techniques to define the zone in 
which oil and gas may have been generated.
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5.2. RELATIONSHIP BETWEEN COAL RANK, VITRINITE REFLECTANCE 
AND THE OIL WINDOW
Rank, in coal petrology is a measure of the maturity level 
of coal in the coalification path; it is related to the 
temperature during burial and the length of time during 
which the process of coalification occurs. Pressure is 
considered to have a minimal effect in controlling the 
degree of coalification (Shibaoka and Bennett, 1977; 
Kantsler et al. , 1978; Wright, 1980; Stach et al., 1982). 
Furthermore, Cook (1982) noted that the pressure is related 
to the diffusion rate of gaseous products from organic 
matter.
Organic petrological studies show that the maturity level 
of organic matter in both coal and dispersed organic matter 
(DOM) can be related to hydrocarbon generation since the 
latter is affected by essentially the same processes that 
lead to changes in coal rank (Teichmuller, 1974). Thus the 
maturation concept is analogous with the coal rank concept. 
The alteration of properties with rank increase is 
indicated by a progressive decrease in oxygen and hydrogen 
content, and an increase in carbon content.
Assessing the extent of organic maturity in the hydrocarbon 
generating zone is commonly achieved by measurement of 
vitrinite reflectance.
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5.3. OIL WINDOW BOUNDARIES
Rank, data (as a maturity indicator) are commonly used to 
establish the depth to the possible oil generation zone. 
In general, the zone of oil generation or 'oil window' is 
considered to be equivalent to the vitrinite reflectance 
range 0.5-1.3% Rvmax (Vassoevich et al., 1973; Kantsler et 
al., 1978; Bostick, 1979; Dow and O'Connor, 1982; Tissot 
and Welte, 1984; Struckmeyer, 1988). However, Smith and 
Cook (1984) pointed out that oil and gas generation in 
basins worldwide is mostly considered to occur over the 
rank range 0.7-1.2% Rvmax within temperatures ranging from 
80-125°C, while the generation of lighter hydrocarbons 
(natural gas) continues on to much higher temperatures. 
Methane generation occurs directly from organic matter and 
from pre-existing liquid hydrocarbons due to cracking 
processes involving the leakage of carbon-carbon bonds.
Radke et al. (1980), Thomas (1982) and Tissot and Welte 
(1984) suggested that the onset of oil generation from 
land-derived organic matter occurs between vitrinite 
reflectance (VR) 0.7-0.8%. Snowdon and Powell (1982) 
reported that terrestrial organic matter in the 
Beaufort-Mackenzie basin generated oil and condensate 
between 0.4-0.6% R . Gordon (1985) proposed a threshold of 
0.50% reflectance which corresponds with TTI=3, for the 
onset of oil generation in the Talang Akar Formation in the
offshore Northwest Jawa Basin.
69
It is probable that there is no single sharp threshold
value for the onset of oil generation. The various values
quoted depend both on interpretation and on variations in
the two main factors (time and temperature) together with
the influence of organic matter type. Nevertheless,
predictions of hydrocarbon generation zones are generally
made on the basis of analytical results which provide
measures of physical and chemical changes in the organic
matter. Some of the other maturation indicators commonly
used are vitrinite reflectance, T from Rock-Evalmax
pyrolysis, Thermal Alteration Index (TAI) and spore 
colouration. Figure 5.1 presents the relationship of 
vitrinite reflectance used in the present study to the 
various maturity parameters and to temperature.
5.4. APPLICATION OF VITRINITE REFLECTANCE
Vitrinite reflectance provides a quantitative measurement 
of the level of thermal maturation. The technique has 
proved to be a very sensitive and reliable indicator over 
the entire range of interest for hydrocarbon generation. 
It can also be used to analyze the thermal history of a 
sedimentary sequence (Shibaoka, 1978; Smith and Cook, 
1980).
Dow (1977) noted that the rate of change in reflectance, 
as a function of depth, increases with increasing 
geothermal gradient and decreases with increasing 
sedimentation rate.
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Data from vitrinite reflectance readings (R max) arev
plotted versus depth to obtain a profile of maturation. 
Two types of profile are commonly used in petroleum 
exploration - semi-logarithmic and arithmetic scales. The 
arithmetic scale is generally used in areas characterized 
by "simple" reflectance profiles. However, in areas where 
feature such as unconformities, faulting, and igneous 
intrusions are encountered, the semi-logarithmic scale can 
be usefully applied. Reflectance profiles tend to plot on 
the semi-log scale as straight lines. By comparing the 
profiles from a number of wells within the basin, areas 
where sufficient the oil generation window has been 
reached, the generation of hydrocarbons can be defined and 
evaluated.
5.5. PRESENT GEOTHERMAL GRADIENT
Geothermal gradient is the rate of increase of temperature 
with depth. Variations are generally caused by heat flow 
differences due to lithologic variations, highly pressured 
shale, or the influence of nearby igneous activity (Dow and 
0'Connor, 1982).
In the study area, the geothermal gradient was calculated 
from true bottom hole temperatures (BHT) which are 
available from wireline logging runs. Extrapolation of two 
or more bottom hole temperature data at known times after 
cessation of circulation was carried out to define the 
bottom hole temperature value of each well.
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Thamrin et al. (1982) reported that the present-day
geothermal gradient range for selected wells in the area 
studied is generally between 3.15 and 4.80°C/100 m (Table 
5.1), and the average value is 4.09°C/100 m. The
geothermal gradients are very high in the CMS-1 and AJW-1 
wells, whereas the lowest gradients occur in the SIN-3 and 
CPT-1 wells. The geothermal gradients for the CLU-2, MB-4, 
KHB-1 and CLS-1 wells shown in the table were determined by 
estimation from the geothermal gradient map in Figure 5.2.
Figure 5.2 shows that present-day geothermal gradients 
increase to more than 4.3°C/100 m in the southern part of 
the area, where they are probably associated with a 
presently active volcanic zone. The zone of higher values 
also corresponds with the zone of more active mid-Tertiary 
subsidence which was followed by uplift in the Pliocene. 
In the northern part of the basin, the gradients are 
generally less than 4.3°C/100 m.
5.6. MATURATION OF ORGANIC MATTER IN THE STUDY AREA
Vitrinite reflectance measurements (% Rvmax) on samples of 
the Talang Akar Formation from twelve oil wells provide 
information on levels of organic maturation.
The vitrinite reflectances were measured both on coal and 
on DOM in the samples studied. Most of the samples 
(typically shale and limestone) have sparse organic
72
matter. In samples where there were few vitrinite
particles or the vitrinite was too small the reliability of 
vitrinite reflectance readings may be doubtful. However, 
in the samples which contain organic-rich lithologies, 
measurements can be made on up to 50 readings for each 
sample. Small amounts of cavings are commonly present in 
the cuttings. These contaminations can be generally 
identified and, where identified, are excluded from the 
results reported here.
High vitrinite reflectance values of up to 3.47% R^max were 
found within the Jatibarang Sub-basin in the SIN-3 well at 
the interval 2128-2130 m and the lowest value found was 
0.45% Rvmax within the Rengasdengklok High in the MB-4 well 
at 1457 m depth.
A plot of vitrinite reflectance values against depth (Fig.
5.3) clearly shows that the Talang Akar Formation in the 
study area has reached a level of thermal maturity (between 
0.5% and 1.3% Rvmax), conducive for hydrocarbon generation. 
However, in the case of samples from the SIN-3 and PWK-1 
wells the values for the deeper part of the section exceed 
1.3%. The high vitrinite reflectance values for samples 
from'these wells indicate that the lower part of the Talang 
Akar Formation is overmature at these locations. Thus, 
only gas or (possibly wet gas with condensate) could be 
expected to be generated within the overmature part of the 
sections. During maturation these - sections will have 
passed through the oil window and the liquid hydrocarbons 
expelled during this phase of maturation could be
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reservoired up section.
The onset of oil generation (0.5% R max) is only reached in 
the CPT-1 and MB-4 wells at depth of approximately 1370 m 
and 1475 m respectively, and . vitrinite reflectances of 
0.70% (assumed peak of oil generation) are encountered at 
depths between 1976 m and 2566 m. The 0.9% and 1.3% 
reflectance levels are only attained in the SIN-3 and PWK-1 
wells. Overall, the Talang Akar Formation in the area 
studied should generally be considered mature for oil 
generation.
The calculated reflectance gradients in the area studied 
vary between wells (Table 5.2). The differences are 
probably related to the geothermal gradients and their 
variation through time. Reflectance gradients are also 
probably related to the structural setting in which the 
wells are located. The reflectance gradients in the area 
studied can generally be grouped into three levels - low, 
moderately high and high levels. Reflectance gradients 
ranging from less 0.06 to 0.10% Rvmax/100 m are grouped as 
low level, moderately high gradients are observed over the 
range 0.11 to 0.20% Rvmax/100 m, and gradients are high at 
more than 0.23% Rvmax/100 m.
Figure 5.4 illustrates some typical best-estimate curves 
for reflectance profiles for the Talang Akar Formation in 
the area studied based on arithmetic scale. Most of the 
profiles are approximately linear, whereas the strongest 
curvature occurs in the lower section of the unit in the
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AJW-1, PWK-1 and SIN-3 wells. In general, the inflections 
are probably related to local intrusion where a direct 
evidence of contact alteration can only be seen in the 
samples from the SIN-3 well, by the presence of a coke 
structure in vitrinite maceral. The slope of the profiles 
are generally constant, relating to the thickness of the 
formation. .
Normally -higher reflectance gradients in basins are 
associated with high geothermal gradients. In a "young" 
basin, such as the Northwest Jawa Basin, this relationship 
would be expected to hold. Examination of the data in 
Figure 5.4, in comparison with that in Table 5.2, shows 
that the SIN-3 well, with a very low geothermal gradient, 
has the highest reflectance gradient. The PWK-1, CLS-1, 
and CMB-1 wells all have very similar geothermal gradient 
but the PWK-1 well has a moderately high reflectance 
gradient. The CLS-1 and CMB-1 wells have the lowest 
gradients of the group of wells studied. The general 
relationship between geothermal gradient and reflectance 
gradient may be partially obscured by measured errors for 
geothermal gradients but it is probable that complexities 
of the geothermal history are the main complicating factor 
(see also section 5.7).
Figure 5.5 shows a error-plot of reflectance and geothermal 
gradients. The wide scatter indicates that there is no 
correlation of the reflectance gradients with geothermal 
gradients. This observation has implications concerning 
the timing of coalification of the Talang Akar Formation,
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with also suggests that the use of present day temperatures 
to model maturation may not be appropriate.
Contouring for depth to specific reflectance levels 
indicates that the depth to the reflectance level 0.5% 
Rvmax is shallow in the western part and is at greater 
depths in the eastern part of the basin. Figure 5.6 shows 
that orientation of the contours is closely related to the 
major structural features of the basin. The sub-basin 
areas are generally outlined by contours of depth greater 
than 2000 m. The CPT-1 well in the Ciputat Sub-basin is 
probably located on the flank of the sub-basin and no 
control is available for the deeper parts of the Ciputat 
Sub-basin.
Simplified geological cross-sections through the Northwest 
Jawa Basin are shown on Figures 5.7 and 5.8. The 
cross-sections show that the Talang Akar Formation is 
within the oil window in all of the well sections examined. 
The deadline for oil generation (1.3% Rvmax) is only 
present in the Talang Akar Formation in the PWK-1 and SIN-3 
wells although it may occur in some other wells.
5.6.1. CIPUTAT SUB-BASIN
Vitrinite reflectance was measured on the Talang Akar 
Formation samples over the intervals 1340-1462 m (122 m 
thick) in this sub-basin. This section is composed 
dominantly of organic-rich lithologies. Mean Fornax of the 
Talang Akar Formation is 0.52%, ranging from 0.48 to 0.56,
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and the mean of the standard deviation is 0.04, for the 
eleven samples (Table 5.3). The reflectance profile shows 
an almost rectilinear trend. In the middle part of the 
profile (Fig. 5.9), some values above the trend are 
probably due to the low number of measurements giving a 
less robust measure of vitrinite reflectance. The
reflectance gradient is relatively low (0.06 % Rvmax/100 m) 
compared with data for other wells in the Northwest Jawa 
Basin.
In general, the Talang Akar Formation has reached the oil 
mature stage in this well. The initially mature zone 
(0.5%) occurs between 1366-1374 m.
5.6.2. RENGASDENGKLOK HIGH
Reflectance measurements of the Talang Akar Formation in
this structural high were made for MB-4 (RDH-2). The
thickness of the Talang Akar Formation is about 50 m and
consequently in this well little variation of vitrinite
reflectance with depth occurs. Mean Rvmax of the unit is
0.49%, ranging from 0.45 to 0.54% Rynax. The mean of the
standard deviation for the 10 samples is 0.05 (Table 5.4).
For this well the reflectance gradient is high (0 23% R maxv
per 100 m), but the small thickness of the unit makes the 
figure less reliable than the gradients for wells with 
thicker sections.
The reflectance versus depth plot indicates the 
distribution of some data plots below and above the trend
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(Fig. 5.10). This is probably due to the paucity of 
vitrinite in some of the samples examined.
The Talang Akar Formation in MB-4 well typically reaches 
marginal maturity for oil generation. The 0.5% reflectance 
level is reached in the interval between 1469 and 1475 m. 
This maturity level is similar to the equivalent TTI 
calculation reported by Wahab and Martono (1985).
5.6.3. PASIRPUTIH SUB-BASIN
Levels of organic maturity for the Talang Akar Formation 
within the Pasirputih Sub-Basin were measured in samples 
from the PWK-1, CLS-1, and CLU-2 wells. The thickness of 
the formation generally decreases from the north to the 
south in the sub-basin.
The vitrinite reflectance profiles for the three wells are 
generally rectilinear (Figs. 5.11, 5.12). A value below 
the trend for CLS-1 was measured on a core sample, and this 
only contains limited amounts of vitrinite. The Talang
Akar Formation in the PWK-1 well has a mean R max of 1.23%,v
ranging from 0.71 to 1.58%, and the mean of the standard 
deviation for the 34 samples is 0.06 (Table 5.5). The mean 
R^max of the unit in the CLS-1 well is 0.61%, ranging from 
0.56-0.68%, and the mean of the standard deviation for the 
seventeen samples is 0.04. The Talang Akar Formation has a 
mean Rvmax of 0.57% in CLU-2, ranging from 0.52 to 0.60%, 
and the mean standard deviation for the eight samples which
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yielded vitrinite reflectance data is 0.04 (Table 5.6). 
The reflectance gradients in the Pasirputih Sub-basin are 
low to moderately high, the CLU-2 and CLS-1 wells have a 
similar low gradient of about 0.07% Rvmax/100 m whereas the 
PWK-1 well has a moderately high gradient of 0.18% 
Rvmax/100 m (Table 5.2).
In general, the Talang Akar Formation in these three wells 
reaches the oil mature zone. The 0.50% reflectance level 
is not present in this unit but is presumably present in a 
younger formation (either the Baturaja or the Cibulakan 
Atas Formations). However, 0.6% reflectance values 
typically occur within the samples from the CLU-2 and CLS-1 
wells. The peak for oil generation (0.70%) occurs in the 
PWK-1 well at about 2566 m. Wahab and Martono (1985) 
reported that the Talang Akar Formation based on TTI 
calculation in the CLU-2 and CLS-1 wells is oil mature 
(Fig. 5.13). The measured data from this study show that 
the section ranges from oil mature to over mature.
The profile for the Talang Akar Formation in the PWK-1 well 
is unusual in that the reflectance gradient appears to 
decrease with increasing depth. Two explanations are 
possible for this unusual feature. Firstly, the deeper 
samples may be giving anomalously low values due to the 
presence of cavings. However, this would normally be 
associated with an increase in the standard deviation 
down-section and this is not evident in Table 5.5 or in 
Figure 5.11. The second possibility is that the high 
values for this section relate to contact alteration rather
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than to normal burial metamorphism. No direct evidence of 
contact alteration can be seen in the PWK samples but the 
samples from the SIN-3 well show clear evidence of thermal 
alteration. If the distribution of reflectance within the 
PWK-1 well is due to contact alteration, it can be inferred 
that the temperature distribution was irregular. This 
would be in accord with gas streaming at a distance from an 
intrusion and it is noted that carbon dioxide (C02) was 
encountered in the PWK-1 well. The PWK-1 well is 
approximately 25 km from the active volcano Gunung 
Tangkuban Perahu.
5.6.4. PAMANUKAN-KANDANGHAUR-WALED HIGHS
Organic matter maturity of the Talang Akar Formation in 
this structural high area has been investigated by 
measurement of vitrinite reflectance on samples from the 
PMK-2 and WLU-1 wells.
The distribution of reflectance values in both profiles 
shows that some data plotted below or above the inferred 
trend. In the upper part of both wells (Fig. 5.14), the 
anomalous distribution is probably related to the presence 
of reworked vitrinite. The position of values below the 
trend in the deeper samples from the WLU-1 well is probably 
influenced by the dominance of detrovitrinite.
Table 5.7 shows that vitrinite reflectance measurements for 
seven samples from the PMK-2 well have a mean R^max of
80
0.60%, ranging from 0.56 to 0.62% with the mean of the 
standard deviation 0.05. The reflectance gradient level in 
the PMK-2 well is moderately high (Table 5.2). Samples 
from the WLU—1 well have a mean R^max of 0.59% ranging from 
0.54 to 0.63%. The mean of the standard deviation for the 
ten samples is 0.04. The reflectance gradient for the 
WLU-1 well is low (0.10% iynax/100 m). The reflectance 
gradients for the PMK-2 and WLU-1 wells are likely to be 
less reliable than those for sections where the Talang Akar 
Formation is thicker.
The reflectance measurements of the Talang Akar Formation 
in both wells indicate that this unit is in the oil mature 
zone, as the vitrinite reflectance are, on average, close 
to 0.6% Rvmax. However, the 0.5% reflectance level may be 
interpreted to be present in the Baturaja Formation.
5.6.5. JATIBARANG SUB-BASIN
The Talang Akar Formation samples from the KHB-1, CMB-1, 
CMS-1, and SIN-3 wells within the Jatibarang Sub-basin were 
assessed for maturity levels using vitrinite reflectance. 
The formation has a variable thickness ranging from 85 m in 
the western part to 185 m in eastern part of the sub-basin.
In general, reflectance profiles from four wells indicate 
clear trends although some data plot above and below the 
trends (Figs 5.15 and 5.16). The values above the trends 
are probably related to low numbers of measurements and
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probably are also related to the presence of reworked 
vitrinite. The values below the general trends are 
ascribed to a predominance of detrovitrinite in the 
samples.
The mean Rvmax of the Talang Akar Formation in the KHB-1, 
CMB-1 and CMS-1 wells is generally between 0.61 to 0.68%. 
The reflectances range from 0.59 to 0.64% in the KHB-1 well 
and the mean of the standard deviations for the nine 
samples is 0.04. A range of 0.64-0.73% R^max occurs in the 
CMB-1 and the mean of standard deviations for the 15 
samples is 0.05. For the CMS-1, reflectance measurements 
were carried out on the seven samples, ranging from 0.58 to 
0.65% Rvmax and the mean of the standard deviations is 0.04 
(Tables 5.8 and 5.9).
The vitrinite reflectance data for samples from the Talang 
Akar Formation in the the SIN-3 well, however, show very 
high mean Rvmax values in the deeper part of the section 
(Table 5.9). The mean value is 1.36%, and the values range 
from 0.66 to 3.47%. An abrupt and strong increase (from 
0.76 to 1.24%) occurs between 2090-2098 m. Reflectances 
continue to rise sharply towards the base of the formation 
(Fig. 5.16). A value of 3.47% was obtained for the deepest 
sample. The higher reflectance samples are characterized 
by the presence of a coke mosaic, and in some cokes by the 
presence of a coke vesicular structure features described 
by Teichmuller (1987). Occurrence of the vitrinite cokes 
is related to contact alteration in the area which has 
baked adjacent strata and led to the anomalously high
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levels of thermal maturation. In the Sindang area, the 
high thermal maturation is probably related to an intrusion 
probably of Plio-Pleistocene age. This intrusion has a 
restricted but as yet poorly defined zone of influence. 
This interpretation is supported by Fletcher and Bay (1975) 
who reported that significant thermal anomalies occur in 
the Jatibarang oilfield, probably due to the influence of 
nearby igneous activity.
The reflectance gradients in the Jatibarang Sub-basin are 
low to high. The low gradient of 0.06% Rvmax/100 m occurs 
in the CMS-1 well where the geothermal gradient is very 
high. The KHB-1 and CMB-1 well, with similar geothermal 
gradients, have similar low reflectance gradients
(Table 5.2).
In the SIN-3 well, the reflectance gradient has been
divided into 2 parts; the gradient for upper part of the
section is 0.08% Rvmax/100 m and the reflectance gradient
in the lower part of the section is 6.97% Rvmax/100 m. The
present geothermal gradient reported by Thamrin et al.
(1982) is normal and shows no evidence of a strong episode
of heating. From the coke structures it can be inferred
that the rank of the coal was greater than about 0.6% R maxv
prior to the intrusion and that temperatures of the order 
of 300 °C were reached in the lower part of the section. 
The normal to low geothermal gradient presently found shows 
that this heating episode has decayed completely leaving 
the only the evidence of the heating in the form of coke 
structures within the coals. Some of the coal grains are
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intruded by bitumen cokes. These may be bitumens generated 
from the coals during the coking process, but they could 
also represent coked bitumen having affinities with 
petroleum. Either interpretation is possible for the 
bitumen cokes found in the SIN-3 well.
The reflectance data from the four wells indicate that the 
Talang Akar Formation within the area of the Jatibarang 
Sub-basin is mature for oil generation and in the case of 
lower section of the SIN-3 well is super-mature. However, 
the onset of oil generation (0.5% Rvmax) may occur in 
younger formations (Baturaja Formation). The 0.7% 
reflectance level is reached in the Talang Akar Formation 
in the CMB-1 and SIN-3 wells. Parts of the SIN-3 well are 
super-mature.
5.6.6. ARJAWINANGUN HIGH
Reflectance measurements for the Talang Akar Formation in 
the AJW- 1  well provide general information on organic 
maturation levels in the Arjawinangun High. Seventeen 
measurements were taken on samples of that formation. The 
mean Rvmax of the unit is 0.76%, ranging from 0.66 to 
1.02%. The mean of the standard deviation for the 17 
samples is 0.05 (Table 5.10). The reflectance gradient is 
moderately high at about 0.2% Rvmax/100 m.
In the reflectance depth plot, control over the gradient is 
relatively good except near the base of the section. The
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jump from 0.90% to 1.00% (Fig. 5.17) is relatively abrupt 
and could be due to weak contact alteration. If this is 
so, the result for the deepest samples could represent the 
background level of reflectance or be influenced by the 
presence of caving. The AJW-1 well is near the active 
volcano, Gunung Cereme (approximately 25 km to the NNE of 
Gunung Cereme).
Based on reflectance data, the Talang Akar Formation is 
within the oil maturation zone at the location of the AJW-1 
well. The onset of oil generation probably occurs within a 
younger formation (Baturaja or Cibulakan Atas Formations) 
(Fig. 5.17). The peak of oil generation (0.7% Rvmax) 
occurs in the interval 1622-1630 m.
5.7. PALAEOTHERMAL HISTORY.
Temperature is the main driving factor for the generation 
of hydrocarbons compared to other parameters (time and 
pressure). In general, palaeotemperatures are different 
to present temperatures. Palaeotemperatures are influenced 
by subsidence and erosion as well as changes in geothermal 
conditions in the subsurface and climatic conditions at the 
surface. Estimates of palaeotemperature and thermal 
history can provide an indication of the timing of oil 
generation events.
Kantsler et al. (1978) applied a theoretical calculation to 
estimate palaeotemperatures from vitrinite reflectance
j L -.’ne formation, and present downhole 
temperatures, They used the Karweil diagram (as modified 
by Bostick, 1973) as a basis for their calculations 
(Fig. 5.18).
The relative palaeothermal histories of formations are
assessed by comparing model-derived temperatures (T. oriso
Tgrad^ witb present downhole temperatures (Tpres)• The 
isothermal model (T^sq) is a model based on the assumption 
chat temperatures reach the maximum temperature soon after 
deposition, whereas the gradthermal model (T ,) assumes
y  3T ciG.
that the temperatures show a history of constantly rising 
values since deposition. The T. values are read directly 
from the Karweil diagram using vitrinite reflectance values 
greater than 0.6%. However, for vitrinite reflectances 
lower than 0.6%, scale-H is used (Struckmeyer, 1988). The 
Tgrad va -̂ues w^re obtained from the T. QO values multiplied 
by a conversion factor. The conversion factor for a 
temperature range from 50 to 200°C is very close to the 
formula !(T. -10°C)xl.6 )+10°C ¡Kantsler, 1935).
Smith (1981) and Smith and Cook (1984) suggested that a
quantitative estimate of the relationship of T to T.pres iso
and Tgra(} can be obtained from the following ratio:
Grad : Iso = ( T __ - T. ) / (T , - T. )_________________ pres iso grad iso
If the Grad:Iso ratio is significantly lower than 1, the 
present well temperatures are probably lower than in the 
past, so the palaeothermal history of a formation
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approaches 'the isothermal model'. Conversely, if Grad:Iso 
ratio is close to or greater than 1 , present well 
temperatures are probably higher than in the past, and the 
palaeothermal history of a formation approaches 'the 
gradthermal model'. However, if Gradrlso ratio is 
negative, the present temperatures are lower than the 
isothermal temperatures, indicating that palaeotemperatures 
were significantly higher than present formation 
temperatures.
Thermal history data for the Talang Akar Formation from 
twelve wells are presented in Table 5.11. Age formation 
data were estimated from general stratigraphy and estimated 
present formation temperatures were calculated from the 
published or estimated temperature gradients for the wells 
studied.
Gradrlso ratios for 
Northwest Jawa Basin 
(range -0.81 to 1 .0 2 ) 
higher than the Tpres 
thermal histories of 
model.
the Talang Akar Formation in the 
are all close to, or lower than 1  
where the Tgrad values are generally 
value. These findings indicate that 
this unit approach the isothermal
Figure 5.19 shows a plot of the relationship between T 
and T
pres
for samples from the Talang Akar Formation in thegrad
area studied. In Figure 5.19 almost all of the data are 
spread out below the tie line (Tpres=Tgra^)• Overall, the 
model palaeothermal calculations indicate that a major 
feature of the thermal history for the Talang Akar
87
Formation in the Northwest Jawa Basin is characterized by 
an early phase of coalification.
Negative Grad:Iso ratios for the Talang Akar Formation in 
Six wells (the CPT-1, MB-4, PWK-1, CMB-1, SIN-3 and AJW-1 
wells) indicate that, during early burial history, the 
Talang Akar Formation in those wells was exposed to 
temperatures considerably higher than present subsurface 
temperatures. This indicates that modelling maturity using 
the present geothermal gradients is likely to be unreliable 
for the Northwest Jawa Basin.
5.8 SUMMARY
Levels of organic maturity in the Talang Akar Formation in 
the Northwest Jawa Basin are controlled by several factors, 
including burial depth and geothermal gradients.
The Talang Akar Formation reaches the oil generation window 
in the area studied. Typically, this unit occurs within 
the reflectance range 0.6 to 0.7% Rvmax over the interval 
2000 m to 2600 m. The 0.5% reflectance level is reached at 
1370 m and 1470 m on the edge of the Ciputat Sub-basin and 
on the Rengasdengklok High respectively. The 0.7% 
vitrinite reflectance level is reached at depths of more 
than 2300 m within the PWK-1 and CMB-1 wells in the 
Pasirputih and Jatibarang Sub-basins, whereas this value is 
reached at shallow depths, between 1600 m and 1970 m, in 
the Jatibarang Sub-basin and the Arjawinangun High.
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However, the oil deadline of 1.3% Rvmax is only reached in 
this unit in the PWK-1 and SIN-3 wells, where it occurs at 
depths of 2886 m and 2098 m respectively.
A contour map for the depth to a reflectance level of 0.5% 
indicates that this depth is shallow in the western part 
but is deeper in the eastern parts of the basin. The 
shallow depths to the 0 - 0.5% reflectance level are 
commonly related to structural highs, except for the CPT-1 
well which is located on flank of the Ciputat Sub-basin.
Three levels of reflectance gradients can be recognized in 
the area studied; low (the CPT-1, CLS-1, CLU-2, WLU-1, 
KHB-1, CMB-1, and CMS-1 wells), moderately high (the PWK-1, 
PMK-2, and AJW-1 wells), and high (the MB-4 and SIN-3 
wells).
A reflectance high is present in the lower part of the 
section in the SIN-3 well drilled in the Jatibarang 
Sub-basin. However, the reflectance high is not associated 
with high present geothermal gradients in that well. Cokes 
are present indicating contact metamorphism. The high 
maturity value for the PWK-1 well could also be due to 
contact alteration but no direct evident was found to 
support this possibility.
The maturation pattern of the Talang Akar Formation 
obtained from reflectance measurements can be compared with 
the data from Fig. 5.13. The latter data are based on TTI 
calculations using TTI=15 as equivalent Rq=0.5% (Wahab and
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Martorio, 1985), giving results as follows;
WELL Maturation
NAME Mean R max Maturity zone TTI Calc.
(writer) (Wahab-Martono)
CPT-1 0.48 - 0.56 early Mature-Mature early Mature
MB -4 0.45 - 0.54 early mature-Mature Mature
PWK-1 0.71 - 1.58 Mature - over Mature Over Mature
CLS-1 0.56 - 0.68 Mature Mature
CLU-2 0.52 - 0.60 Mature Mature
PMK-2 0.56 - 0.62 Mature early Mature
WLU-1 0.54 - 0.63 Mature early Mature
KHB-1 0.59 - 0.64 Mature Mature
CMB-1 0.64 - 0.73 Mature early Mature
CMS-1 0.58 - 0.65 Mature early Mature
SIN-3 0.66 - 3.47 Mature-super Mature early Mature
AJW-1 0 . 6 6  - 1 . 0 2 Mature —
Major differences occur for the SIN-3, PMK-2, WLU-1, CMB-1, 
CMS-1 wells. Reflectance measurements on the samples of 
the Talang Akar Formation in the SIN-3 well indicate that 
the unit is mature in the upper section and super-mature in 
the lower section. In the PMK-2, WLU-1, CMB-1, and CMS-1 
wells, the uppermost part of the Talang Akar Formation 
clearly is within the mature zone, indicated by reflectance 
for the shallowest samples of between 0.54 to 0.64%. The 
contrast with TTI calculations may be partly due to the 
choice by Wahab and Martono of TTI=15 as the threshold for 
oil generation which is almost' certainly too high. A 
TTI=3 equivalent to vitrinite reflectance of 0.5% is 
considered to be more appropriate for the area studied. 
TTI3 = 0.5 is the relationship proposed by Waples (1985).
Even allowing for a different threshold level for oil 
generation, the Lopatin method using present geothermal 
gradient generally underestimates the level of maturity. 
This result is consistent with the conclusions based on the
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Karweil nomogram and the grad:Iso ratio relating to rapid 
early coalification. The thermal histories for the Talang 
Akar Formation in the Northwest Jawa Basin approach the 
isothermal model where present T values are lower than
X  C  Ö
T. values. The thermal histories in the area studied are iso
characterized by a marked phase of early coalification such 
that the palaeotemperatures were higher than present 
temperatures in most areas. This is especially the case in 
the Jatibarang Sub-basin due to intrusive activity.
Intrusive activity is indicated by strong negative values 
for Grad:Iso ratios.
CHAPTER 6
ORGANIC GEOCHEMISTRY
6.1. INTRODUCTION.
Oils from the onshore Northwest Jawa Basin are typically 
waxy and paraffinic crudes, having a medium API gravity 
range from 29° to 38°, and low sulphur contents of about 
0.1 to 0.2% (Soulisa and Sujanto, 1979; Illich, 1983).
Oils which are light, highly paraffinic and characterized 
by a high wax content, such as the Northwest Jawa Basin 
oils are typically generated from coals or carbonaceous 
shales, which contain land plant material deposited in a 
brackish or continental environment (Hedberg, 1968; Powell 
and McKirdy, 1975). Conversely, Phillipi (1974) noted that 
oils generated from organic-rich marine shales and marls, 
containing phytoplankton, zooplankton and bacteria that 
accumulated in a marine environment, are generally 
characterized by an abundance of normal alkanes below C£q 
and a variable sulphur content.
In order to test the validity of the hypothesis that the 
Northwest Jawa oils were derived from a land plant source, 
three representative oils from reservoir horizons in the 
CLS-1, CLU-2, and KHB-1 wells in the study area were the 
subject of detailed geochemical analyses in an attempt to 
obtain an understanding of the source of the crude oils, 
that is whether they are either of terrestrial or marine
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origin, and other related informations (such as maturation 
and biodegradation) using alkane and biomarker data.
6.2. ANALYTICAL TECHNIQUES
In the present study, the analytical techniques used for 
determining the distribution of biomarkers in crude oil 
were gas chromatography (GC) and gas chromatograph-mass 
spectrometer (GC-MS), using the multiple reaction 
monitoring (MRM) as the technique for identifying and 
determining the abundance of isomeric hydrocarbons.
The GC is primarily an analytical separation technique 
used for complex mixtures of organic compounds, whereas the 
GC-MS is capable of separating and identifying individual 
components on the basis of the molecular weight (Philp, 
1985a). GC-MS is used because of the complexity of forms 
present and the extremely low abundance of biomarker 
concentrations in many samples (Seifert and Moldowan, 197 8 ; 
Philp, 1985b).
The analyses are based on the distribution of various 
classes of biomarkers, particularly within the saturated 
hydrocarbon fractions, with emphasis on the steranes and 
triterpanes. These two groups of compounds are currently 
the most widely used in applied petroleum geochemistry 
(Seifert and Moldowan, 1979; Philp, 1983; Volkman et al.,
1 9 8 3 )  .
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Accurate interpretations using biomarker fingerprints 
depend on measuring peak intensity. The peak intensities 
of compounds are related to specific affinities to 
different types of precursor organism (e.g. oleanane to C~A 
hopane ratio, where oleanane is derived from higher plants 
and the C^q hopane is probably derived from bacteria).
6.3. INSTRUMENT CONDITIONS
The oil analyses for the present study were carried out 
by Summons and Hope from Bureau of Mineral Resources (BMR), 
Canberra. Settings for the GC and GC-MS instruments during 
the analysis of the samples are described as follows;
Gas chromatography (GC) analyses of Cn2+ saturated 
hydrocarbons were performed on a Varian 3400 GC equipped 
with an HP ULTRA-1 capillary column and data were collected 
with DAPA GC software. A fused silica capillary column 
(25m x 0 .2 mm internal diameter) coated with cross-linked 
methyl-silicone was typically temperature programmed from 
60 "C to 300°C at 4°C per min and maintained for 30 min at 
the final temperature. Quantification of individual 
compounds was carried out by the injection of a internal 
standard 3-methylheneicosane ianteiso C09). at the rate of 
25ug per mg of saturated hydrocarbons.
GC-MS analyses of various saturated hydrocarbon fractions 
were performed on a 7G70E instrument connected to an HP 
5790 GC and controlled by a VG 11/250 data system. The GC
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was equipped with a 50m x 0 .2mm internal diameter fused 
silica column, HP ULTRA-1, coated with cross-linked 
methyl-silicon and fitted with an on column-injector (SGE 
OCI-3). The column oven was normally programmed from 50°C 
to 300°C at 3°C/min with interface line and re-entrant at 
310 °C. Typical MS operating conditions were: electron 
energy 70 eV, source temperature 250°C, and mass spectra 
scanned from m/z 650 to m/z 50 with a recycle time of 1.8s.
Both GC and GC-MS instruments used hydrogen as the carrier 
gas with a linear velocity of 30 cm/s. The samples were 
injected into the column oven in the hexane soluble 
fraction.
6.4. RESULT AND INTERPRETATIONS
Table 6.1 shows the oil composition according to different 
classes of compounds which were analyzed by column 
chromatography. The three oils are clearly related but 
some variability in oil composition is evident. Saturated 
hydrocarbons are the major component of these oils, ranging 
from 54.1 to 74.7% with aromatics 21.1 to 36.6% and 
NSO-compounds 4.2 to 9.3%. The relatively low contents of 
aromatic and NSO-compounds probably indicates that the oil 
was derived from terrestrial organic matter. The quantity 
o f  saturates hydrocarbons in the oil samples increases with 
increasing reservoir depth. This is probably related to 
the maturity of the oils and possibly to less influence 
from biodegradation activities.
5-4.1 Gas Chromatography (GC)
5. 4,1.1. Normal alkanes
The n-alkane distributions (n-C12 to n-C35) of the three 
oils revealed a predominance of n-alkanes in the range
^3 3 / maximizing at C2 7 , and having a slight odd over even 
predominance in the wax range (> C21, Figs. 6.1 and 6.2). 
The marked skewing of the oils towards the wax range may be 
due to some evaporative lost of the light ends or is 
largely representative of the original alkane distribution. 
There is no reason to belive that the oils analysed in this 
study lost fraction through evaporation and the latter 
cause is most likely.
Presence of high concentration of odd-numbered carbons in 
C19~C33 range an^ iower concentration of C^  indicate that 
the oil samples are dominantly derived from terrestrial 
source material. The relative abundance of C2 2 + n-alkanes 
{wax content) in the oil samples also supports a 
terrestrial origin. It suggests that the higher plant wax 
content of the source rock was high. The lower 
concentration of normally taken as an indicator of a
significant contribution of phytoplankton (Philp, 1985b) 
indicates that marine organisms were not contributors in 
the depositional environment of source rocks in the area 
studied.
The chromatograms in Figs. 6.1 and 6.2 provide a clear 
indication that no significant or prolonged biodegradation 
occurred as all chromatograms of the n-alkanes show a flat
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baseline without any increase in the size of the baseline 
’Vnimp’ or UCM (unresolved complex mature of cycloalkanes') . 
However, a small hump between and  ̂ is probably not 
related to the first stage biodegradation, which commonly 
removes the low-molecular-weight molecules below but 
it is probably due to the presence of some branched/ cyclic 
compounds of cadinane hydrocarbons (R. Summon, pers. comm., 
1991) .
Phillipi (1974) noted that values of the
ratios ranging from 1.5 to 5.0 suggest a dominantly marine 
origin for an oil. However, the ratios present in the oil 
samples from the CLU-1, CLS-2 and KHB-1 wells are generally 
lower than 1.0, varying between 0.79 and 0.91 (Table 6.1). 
The low values indicate the high content of terrestrial 
plant material in the source rocks and exclude a marine 
source.
6.4.1.2 Isoprenoid hydrocarbons
The series of isoprenoid hydrocarbons i-C14, i-C15, i-C16, 
i-C18, i-C19 (pristane), and i-C20 (phytane) are present in 
the three oil samples from the study area. Pristane (i-C1Q) 
and phytane (i-Cn )̂ are the most common isoprenoids, while 
pristane is also the most abundant single hydrocarbon in 
the whole oils.
The calculated Pr/Ph ratios (Table 6.1) show very high 
values (greater than 8 ). Similarly high ratios also
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occurred in the oil samples from the NWJ-1 and NWJ-2 wells 
which are located in the offshore Northwest Jawa Basin 
(Ratkolo, pers. comm., 1991). High values are also found 
in Australian oils derived from non-marine environments, 
where the range is 7 to 12 for the Upper Cretaceous-Eocene 
oils from the Gippsland Basin and the Cretaceous oils from 
Otway Basin (Powell and McKirdy, 1973). The Eocene oil 
from New Zealand also has a high pristane and phytane 
ratio. The presence of high Pr/Ph ratios (more than 3) in 
the oil samples has commonly been stated to be indicate a 
terrestrial source environment. Didyk et al., 1978 also 
noted the high Pr/Ph ratios may indicate that an oxidizing 
environment occurred at the time of deposition of source 
rocks. The high Pr/Ph ratio and the high relative 
abundance of pristane are most common for Indonesian oils 
derived from fluvio-deltaic source rocks (Illich, 1983; 
Thompson et al., 1985; Robinson, 1987; Zumberge, 1987).
The values of Pr/n-C1 7  and Ph/n-C^g ratios from the three 
oil samples studied range from 2.43 to 3.18 and 0.30 to 
0.35, respectively (Table 6.1). Figure 6.3 shows such a 
plot for oil samples from the onshore and offshore 
Northwest Jawa Basins and oil from the South Sumatra Basin. 
The values infer an origin from land plant derived organic 
matter (Connan and Cassou, 1980) . This interpretation is 
also supported by results of Hunt (1979) who reported that 
Pr/n-C17 values greater than 0.6 would generally indicate a 
terrestrial input.
In general, the various ratios show a regular change with 
reservoir depth in response to maturation. According to 
ten Haven et al.(1987) maturation has an influence on the 
Pr/Ph and Ph/n-C^ 3 ratios and this is evident for the 
samples in this study. Generally, the Pr/Ph ratio 
increases with depth, while at the same time the ratio of 
Ph/n-C1 8  decreases. However, neither trend suppresses the 
primary characteristics of the oils.
6.4.2. Gas Chromatography-Mass Spectrometry (GC-MS)
6.4.2.1 Triterpanes (m/z 191)
Pentacyclic triterpanes, whose precursors triterpenoids are 
widely distributed among bacteria, algae and vascular 
plants, are important biomarkers in fossil fuels. The 
regular hopanes are derived almost exclusively from 
bacteria and are readily visualized by selected ion 
monitoring
at m/z 191 (Seifert and Moldowan, 1979) or more recently 
using the MRM (metastable reaction monitoring) mode where 
molecular ion to daughter ion (M’--m/z 191) transitions are 
selectively monitored . Determination of petroleum sterane 
distribution by mass spectrometry with selective metastable 
ion monitoring. Typical hopane distributions obtained in 
the MRM mode (M’--m/z 191) for the oils studied are shown 
in Figure 6.4. The pentacyclic triterpanes are dominated 
by the homologous series of C?9 ~ C 3 2  hopanes [17a(H), 
216(H)-hopanes series] and moretanes [176(H), 21a(H)-hopane 
series]. Typical hopane distribution, determined by m/z 
191 based on MRM mode, for the oils studied shows in Fig. 
6.4. In general, the oil samples are characterized by the 
predominance of the C1^-17a(H), 216(H) hopane over the
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~7 9 “^ a i ' 218(H) norhopane with ratios of varying
from 0.53 to 0.94 (Table 6.2). The ratio of moretanes to 
hopanes of < 0.1 (Table 6.2) is typical of most oils and
represents generation within a conventional oil window.
The extended afi-hopane (> C31) series occurs as a mixture 
of two epimers, 22S and 22R, the ratio of which can be used 
as a maturation indicator. Ensminger et al, (1974)
suggested that the 22S epimer is directly derived from the 
biological 2 2 R epimer with increasing maturation and that 
the 22S/22S+22R ratio increases with increasing maturity 
reaching to an equilibrium value of about 0 . 6  by the onset 
of oil generation window. However, Abbott (1990)
demonstrated that, systematic variation in the ratio is not 
due to epimerization, but is in response to different rates 
of generation and destruction of the two epimers. The 
average epimer ratio of C3 1 S/S+R and C3 2  S/S+R for the 
samples studied here is 0.56 and 0.58 (Table 6.2), 
respectively.
Triterpanes from other origins are also dominant in the 
oils studied here. The abundance of 18a(H)-oleanane in 
CLS-1 and CLU-2 is high, compared with a lower level in 
the KHB-1 well (Table 6.2). The presence of 
18a(H)-oleanane in the oil suggests a higher plant source 
input and is generally a Tertiary oil indicator (Ekweozor 
et al, 1979; Mackenzie et al, 1982; Grantham et al., 1983). 
The first appearance of this biomarker in sediments has, to 
date, been placed in the Early Cretaceous.
A further refinement on the age of the oil is gleaned from 
the occurrence of the various bicadinane isomers, 
structures of which have only been delineated in the last
i no
two years. t'hese unusual biomarkers are thought to be 
derived from resin found in tropical hardwoods of Tertiary 
age. This then places the age of the oils similar to that 
of the sedimentary sequence in which they occur.
The relatively abundant and bicadinanes are 
indicated by the W, T, T ’, and R ’ peaks on traces (Figs 6.1 
and 6.2). The highest concentration of these compounds 
occurs in the CLS-1 oil. In general, all samples have a 
high abundance of T compounds, ranging from 60 to 78% of 
the total bicadinanes in the saturates oil.
Gammacerane, which is indirectly related to high salinity 
in the original water column, does not occur in any 
chromatograms of the oil analyzed. Hence, the influence of 
marine organic matter in the source rocks for the oils is 
not evident.
Figure 6.5 shows a reconstructed MRM (comprising the sum of 
individual M --m/z 191 transitions) which traces 
triterpanes fingerprints for the three oil samples studied 
with peak assignments given in Table 6.3. It is clear from 
this trace, as for all previous traces discussed that the 
three oils are derived from a similar source rock which 
contains significant terrestrial plant matter but no marine 
plant matter.
6.4.2.2 Steranes (m/z 217)
Sterane biomarkers are derived from complex mixtures of 
sterols that commonly occur in algae and higher plants. 
The molecular ion to daughter ion (M’--m/z 217) mass 
chromatograms best depict the sterane components. The 
distributions of the biologicaly derived isomer aaa in the 
C?7, C?8, and C^ 9 steranes have been used in petroleum
geochemistry for source determination (Huang and 
Meinschein, 1979). Figure 6 . 6  shows an example of the 
typical sterane distribution for the oil from the area 
studied. The sterane distributions indicate approximate 
equal abundances of regular (N) and rearranged (R) 
steranes.
The a£fi stereoisomers of C2 9 steranes are slightly higher 
in concentration than those of C2 7 and C9 8 steranes. The 
dominance of C9 9 steranes ever the lower carbon number 
homologous suggests the precursor organic matter contained 
land-plant derivatives of possible terrestrial or shallow 
water depositional systems (Huang and Meinschein, 1979; 
Moldowan et al, , 1985). Algal species can also contain 
major C2g steroidal components (Brassell and Englinton, 
1983; Grantham, 1986; Volkmann 1986). However, the organic 
petrology of probable source rocks from the area studied 
(Chapter 4) showed that algal contributions were not found 
either in coal or in the clastic sediments.
The absence of the specific marine biomarker, C2Q desmethyl 
steranes is further evidence of the terrestrial origin for 
the oils (Moldowan, 1985).
The relatively low ratio of steranes ^ C27_29^ to 
‘rriterpanes (EC^-C.^), a mean value of 0.42, also 
suggests that the oil samples contain an additional input 
from bacterially derived lipids ( section on triterpanes 
above).
The level of maturity can also be inferred from the ratios 
20S- and 20R- aaa C^ 9 steranes (Seifert and Moldowan, 1978; 
Mackenzie et al., 1980). In the study area, values ranging 
from 0.52 to 0.54 (mean = 0.53) suggest that all the
samples are at or close to the equilibrium value.
According to Mackenzie (1984) this equilibrium value is
reached at an R =1.0%. It could then be concluded that theo
maturity of the source rocks may be similar to that of the 
oil and that this maturity is a lot higher than that 
inferred for the oil generation limits used to interpret 
the organic geochemical data. The sterane ratios of 0.52 
to 0.54 might more realistically correspond to an Ro of 0.7 
to 0.8%. The value for the sterane ratio would correspond 
to an average of all contributing hydrocarbons generated 
over a maturity range and generation would not have 
commenced below Ro 0.7%
6.5. SUMMARY
The three oils from the onshore Northwest Jawa Basin are 
derived from a similar source type and environment. Land 
plant organic matter is thought to be the major source for 
these oils. This conclusion is supported by a number of 
bulk parameters including the abundance of n-alkanes in the 
Cig-C^i range with a mode at carbon, low C9^_+ C 2 2  to
C28^~29 rat -̂os iless than 1), high Pr to Ph ratios (more 
than 7), high Ph/n-C^ ratios (more than 2).
From the biomarker analysis, the high proportion of the 
sterane relative to C^-j and C^g steranes are supportive of 
a higher land plant input. The high relative abundance of 
hopanes relative to steranes in these oils supports an 
additional organic input from bacterial lipids.
Further evidence that these oils may be principally derived 
from terrestrial organic matter is suggested by the 
presence of the bicadinanes W, T, T 1 and R ’ and also the 
presence of 18a(H)-oleanane which are reported to be
strongly indicative of a higher plant source input 
(Grantham et al, , 1983). Bicadinanes are considered to be 
the maturation product of land plant resins. Organic 
petrological data for the Talang Akar Formation in these 
three wells indicate that resinite maceral group is 
typically present in the lower part of the formation 
ranging from rare to common (see chapter 4 ).
In general, a review of recent literature also suggests 
most Indonesian oil generated from Tertiary terrestrial 
source rocks show an abundance of W, T and R bicadinane 
compounds. Oils which are similar to the onshore Northwest 
Jawa Basin samples are some West Irian crude oils (Grantham 
et__al.,1983), Southeastern North Sumatra Basin oils 
(Kjellgren and Sugiharto, 1989) and oils from offshore 
Northwest Jawa Basin (Pramono et al. , 1990).
For all the oils, the maturation parameters, S/S+R,
S/S+R (hopane) and C2  ̂ S/S+R (sterane), are close to or at 
their equilibrium with values ranging from 0.52 to 0.61. 
That sterane ratios have nearly reached equilibrium 
suggests that these oils have been generated from source 
rocks which have reached a maturation level corresponding 
to an expected vitrinite reflectance of >0.7%. This range 
is related to an early stage of oil generation (based on 
hopanes) and an approximate value of Rq= 1 .0% is therefore 
implied. ,
The three oil samples analyzed from the study area are 
probably derived from the Talang Akar Formation which was 
deposited in a terrestrial environment. The coals and 
carbonaceous shales within the Talang Akar Formation, which 
have been proven to be hydrocarbon source rocks elsewhere
'Soulisa and Sujanto, 1979; Molina, 1985; Wahab and 
Martono, 1985; Gordon, 1985; Hornsfield et al., 1987; 
Robinson, 1987), contain vitrinite, liptinite and 
inertinite derived from terrestrial higher plants. 
Resinite is the most abundant liptinite with sporinite and 
cutinite relatively abundant. Alginite was not observed in 
any sample. The dominance of coal and carbonaceous shale 
in the Talang Akar Formation, especially in the lower part 
of the formation, and the lack of substantial organic-rich 
marine rocks indicate that this stratigraphic interval is 
the source rock for the oils studied here. If the oils had 
been derived from the Jatibarang Formation (the oldest 
formation in study area), they would be expected to show 
much higher maturity parameters of more than 1 .0 % vitrinite 
reflectance equivalent.
CHAPTER 7 .
HYDROCARBON GENERATION, SOURCE ROCK POTENTIAL AND 
HYDROCARBON ACCUMULATION IN THE TALANG AKAR FORMATION
7.1 INTRODUCTION
The type and abundance of organic matter present in the 
Talang Akar Formation, as well as its maturity have been 
discussed in Chapters 4 and 5, and are here used to 
evaluate hydrocarbon generation in the area studied. The 
determination of which part of the Talang Akar succession 
has the best source rock potential for hydrocarbon 
generation plays an important part in evaluating petroleum 
potential. Hydrocarbon accumulation is favored in areas 
where a combination of critical factors is present.
According to Cook (1986) hydrocarbons are generated during 
the coalification process as the organic matter undergoes 
disproportion reactions into a hydrogen- and aliphatic-rich 
fluid phase and an aromatic residue that becomes more 
extensively condensed. Liquid hydrocarbon generation and 
preservation are considered to occur over the rank range 
corresponding to vitrinite reflectances of about 0.5% to 
1.3%, with the range 0.7% to 0.9% commonly accepted as 
being the principal zone of oil generation.
Hydrogen-rich terrestrial organic components include 
cuticles, spores and resins. Based on atomic ratios, spore
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and leaf cuticles from part of the liptinite group can be 
classified as Type II kerogen, whereas plant resin can be 
classified as Type I kerogen (Snowdon, 1980; Mukhopadhyay 
and Gormly, 1984; Powell, 1984). Types I and II kerogen 
have a high oil and gas generating potential (Tissot and 
Welte, 1984).
7.2. HYDROCARBON GENERATION IN THE STUDY AREA
The oils from reservoir zones in the study area are 
generally waxy, paraffinic crudes which were probably 
derived from land-plants (Chapter 6 ). Organic matter in 
the lower part of the Talang Akar Formation mostly 
comprises higher plant debris and, particularly that in the 
coal and shaly coal, forms a possible petroleum source in 
the study area. However, the presence of coaly dispersed 
organic matter (DOM), ranging from sparse to common in 
abundance in the clastic sediments within the Talang Akar 
Formation, should also be taken into account as a potential 
source of hydrocarbons.
Organic matter both in coal and DOM within the Talang Akar 
Formation in the study area is characterized by a 
vitrinite-rich assemblage, with lesser amounts of liptinite 
whereas inertinite is generally only a minor component. 
The chemical composition of vitrinite consists mainly of 
aromatic structures, with short aliphatic chains; liptinite 
consists dominantly of aliphatic structures and inertinite 
consists dominantly of oxidized aromatic structures.
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Liptinite in the Talang Akar Formation comprises dominantly 
sporinite, cutinite and resinite, with minor suberinite, 
liptodetrinite and exsudatinite. The vitrinite comprises 
dominantly detrovitrinite and telovitrinite. Both maceral 
groups are considered to be major sources for hydrocarbons 
in this area. However, the range of rank over which liquid 
hydrocarbons are generated differs between the macerals. 
Table 7.1 shows the reflectance range over which the 
various macerals are likely to generate oil, as suggested 
by Cook (1986) based on work in the Eromanga Basin. From 
this table, sporinite and cutinite make a greater 
contribution to hydrocarbon generation at high rank (0 .7 % 
to 0.9% Rvmax) whereas vitrinite, suberinite and resinite 
generate hydrocarbons predominantly at low rank (0 .5% to 
0 .8% R^max).
Maturity of organic matter in the Talang Akar Formation in 
the study area lies within the oil generation window, 
ranging from 0.45% to 1.02% Rvmax, except in the PWK-1 and 
SIN-3 wells where it ranges from 0.71% to 1.58% and 0.66% 
to 3.47% Rvmax, respectively (Chapter 5). Consequently, 
most of the Talang Akar Formation in the study area is 
considered to have good source potential for hydrocarbon 
generation.
In the area studied, sporinite and cutinite are the 
dominant liptinite macerals and are present both in coal 
and DOM, generally occurring at maturity levels between 
vitrinite reflectances of 0.45% to 0.65%, although they 
also occur between 0.65% to 1.58% Rvmax in the PWK-1,
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CMB-1 and AJW-1 wells. In the SIN-3 well, the liptinite 
group macerals are associated with a range between 0.66% to 
3.65% Rvmax. However, it should be noted that above 
reflectances of about 0.9% Rvmax, liptinite can only be 
distinguished with difficulty from vitrinite. Based on 
data in Table 7.1, most of the sporinite and cutinite in 
the study area are at the initial stage of hydrocarbon 
generation or, less commonly, within the main oil 
generation phase in the AJW-1 and CMB-1 wells. Sporinite 
and cutinite which occur in the upper part of the formation 
at the locations of the SIN-3 and PWK-1 wells, also 
probably have potential to generate hydrocarbons. However, 
at the location of the CPT-1 and MB-4 wells these maceral 
groups probably have not generated hydrocarbons due to 
their low maturity (Tables 7.2, 7.3).
Resinite is also a common liptinite maceral in the study 
area and is generally associated with samples in the range 
0.45% to 0.82% Rvmax. However, it is also present between 
0.70% to 3.63% Rvmax in the sections in the PWK-1 and SIN-3 
wells. Powell (1984) and Shanmugan (1985) reported that 
resinite begins to generate oil at a rank of about 0.5% to 
0.6% Rvmax. Cook (1986) and Struckmeyer (1988) noted that 
the main oil generation phase for resinite occurs between 
0.5% to 0.8% Rvmax. Based on these suggestions, resinite 
within the Talang Akar Formation is likely to have 
generated oil in all the oil wells studied. The upper part 
of the Talang Akar Formation in the PWK-1 and SIN-3 wells, • 
which has a vitrinite reflectance lower than 0.8% Rvmax,
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probably has some potential to generate hydrocarbons (Table
7.4) .
Struckmeyer (1988) concluded that the peak of oil
generation from detrovitrinite, telovitrinite and
suberinite is reached over the range 0.50% to 0.80% Rvmax. 
Vitrinite is commonly present in all samples studied, but 
varies in abundance. Most of the sections examined show 
vitrinite reflectances between 0.45% to 0.73% R^max, except 
in the PWK-1, SIN-3 and AJW-1 well sections which have 
ranges up to 1.02% to 3.47% Rvmax (Tables 7.3, 7.4). Thus, 
most of the vitrinite may considered to be a source for 
hydrocarbons in the study area. Furthermore, suberinite 
(only found in samples from the CPT-1 and WLU-1 wells) is 
associated with a vitrinite reflectance range from 0.52% to 
0.56% Rvmax (CPT-1) and 0.54% to 0.62% Rvmax (WLU-1) and 
should have released liquid hydrocarbons at this range of 
maturation.
In the study area, exsudatinite is found within Talang Akar 
coals from the MB-4 and WLU-1 wells at 0.49% and 0.54% 
Rvmax, respectively. Over this rank range liptodetrinite 
(only found in samples from the CPT-1, MB-4 and CMS-1 
wells) could also generate liquid hydrocarbons.
Several petrographic features observed in fluorescence-mode 
microscopy (such as oil cuts, oil droplets and bitumen) 
indicate oil generation and are present in most samples 
studied over a range of vitrinite reflectance between 0.45% 
to 0.73% Rvmax. However, these indicators are also found
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over the range of 1.00% to 1.42% R^inax in samples from the 
AJW-1 and PWK-1 wells. Beyond the oil generation window, 
bitumen and dead oil are clearly observed over the range 
from 2.4% to 3.47% Rvmax within the Talang Akar Formation 
in the SIN-3 well (Chapter 4). These petrographic 
indicators suggest that hydrocarbons have been widely 
generated in the Talang Akar Formation but they do not show 
the amount of liquids generated.
7.3. POTENTIAL SOURCE ROCKS
Potential source rocks in the sedimentary sequences of the 
Talang Akar Formation have been determined using a scoring 
system. The scoring system is calculated from volume and 
composition of organic matter and is applied to determine 
which part of the succession has the best source rock 
potential. This system has previously been applied to the 
Early Cretaceous sediments in the area of the Otway Basin 
by Struckmeyer (1988), and she also compared the 
hydrocarbon generation potential scores to values of 
Rock-Eval pyrolysis (S1+S2; see Fig. 7.1). A similar 
system was published by Smyth et al. in 1984.
By using this system, all maceral groups are assumed to be 
capable of generating liquid hydrocarbons, for example 
hydrogen-rich liptinite is regarded as having the highest 
specific yield of hydrocarbons (Smith and Cook, 1980; 
Snowdon and Powell, 1982; Tissot and Welte, 1984; Cook and 
Struckmeyer, 1986). Vitrinite, which has conventionally
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been defined as a Type III gas-prone kerogen (Shibaoka et 
ad., 1978; Thomas, 1982; Tissot and Welte, 1984), has been 
demonstrated to be partially oil prone at least for 
perhydrous vitrinite (Smith and Cook, 1980; Cook, 1982; 
Smyth, 1983; Smyth et al., 1984; Khorasani, 1987).
Inertinite is commonly accepted as having virtually no 
potential for generating liquid hydrocarbons (Thomas, 1982; 
Tissot and Welte, 1984; Saxby and Shibaoka, 1986). The 
basis of this belief is that inertinite has a low hydrogen 
content and also that no aliphatic carbon chains of 
sufficient length are present when C-C bond cracking occurs 
in higher maturity (Saxby and Shibaoka, 1986). 
Nevertheless, inertinite may have minor hydrocarbon, 
especially gas, generative potential in some areas (Smith 
and Cook, 1980; Evans et al., 1984), while Smyth (1983) has 
argued for a significant contribution from inertinite in 
some sequences.
In the present study, organic matter used for the scoring 
system calculation emphasizes the contribution of liptinite 
and vitrinite to hydrocarbon generation. Furthermore, 
inertinite is not abundant in samples from the Talang Akar 
Formation in the study area. The formula used to calculate 
the hydrocarbon generating potential is as follows:
Score A = Liptinite + 0.3 Vitrinite 
(in vol % of sample)
The 0.3 vitrinite is based on the assumption that the 
specific yield from Type III kerogen (dominantly vitrinite)
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is three or four times less than that from Types I and II 
kerogen (dominantly liptinite; Tissot and Welte, 1984).
The Score A (L+0.3V) formula was accepted for the present 
study after comparing the Score A value with values for the 
three samples from the CLS-1 well which were pyrolyzed 
using Rock-Eval equipment. A good positive correlation was 
indicated between the Score A and S^+S2 values from 
Rock-Eval (Table 7.5). The comparison was carried out
using the rating system developed by Struckmeyer (1988; 
Table 7.6).
Both Score A values and S1+S2 values from Rock-Eval 
pyrolysis data measure the abundance and composition of 
organic matter present in the samples. The Score A values 
use volume %, whereas Si+ S 2 measures the S1 and S2 peaks 
and is expressed as a weight function. S1 and S2 pyrolysis 
parameters can also be used to evaluate the generation 
potential of the source rock based on a semi-quantitative 
calculation. The S^ peak is related to the quantity of 
free hydrocarbons (oil+gas) which have already been 
generated; S2 peaks represent the residual petroleum 
potential of the rock which has not yet been used to 
generate hydrocarbons (Espitalie et al., 1977; Tissot and 
Welte, 1984).
Tissot and Welte (1984) defined a classification of source 
rocks based on generation potential as:
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= < 2 kg/t (no or poor oil source potential)
= 2 - 6 kg/t (moderate source potential)
S1 + S2 = > 6 kg/t (good source potential)
Struckmeyer (1988) noted that the relationship between 
Score A (L+0.3V+0.051) and S^+S2 (from Rock-Eval) is very 
close, and she suggested a rating system as given in Table
7.6.
7.3.1. POTENTIAL SOURCE ROCKS IN THE TALANG AKAR FORMATION 
IN THE STUDY AREA
Calculated values of Score A for the Talang Akar Formation 
in the onshore Northwest Jawa Basin, in general, indicate 
that the formation has a poor to fair potential to generate 
hydrocarbon, but some intervals have good potential. Good 
to very good source potential are typically present in the 
lower part of the formation, whereas source rocks with poor 
potential are more common in the upper part of the 
formation.
Table 7.7 shows that hydrocarbon generation potential 
scores for individual wells ranges from less than 0.01 to 
24.14. Mean values for each well section have a range of 
0.66 to 5.4. The data indicate that intervals with good to 
very good source potential are present locally within the 
sequence. The best source rocks occur in the CMB-1 well 
within the Jatibarang Sub-basin where the mean value of 5.4 
indicates a fair source potential. Based on hydrocarbon
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generation scores, some intervals in the CPT-1, WLU-1, 
CMB-1 and AJW-1 wells have scores of more than 10 (very 
good potential), some intervals having good potential 
(6-10) occur in the MB-4, CLS-1, CLU-2 wells and the 
remaining wells have intervals with fair to poor (less than 
3 to 6) potential to generate hydrocarbons.
Hydrocarbon generation potential of DOM within the Talang 
Akar Formation is generally poor with mean scores ranging 
between 0.05 and 0.45 (Table 7.8). The Score A values for 
samples from the upper part of the Talang Akar Formation 
are lower than 0.4 (ranging from less than 0.01 to 0.4). 
In general, Score A values for DOM in individual wells 
range from less than 0.01 to 2.06, whereas intervals with 
Score A values of more than 0.06 in DOM occur in all 
sections of the Talang Akar Formation.
Tissot and Welte (1984) argued that the minimum value for 
clastic sediments of 0.5% TOC is required to produce 
reservoirable hydrocarbons although no field studies have 
as yet revealed such organic-lean rocks to be definite 
hydrocarbon sources. An additional requirement for these 
organic-lean rocks to be considered as source rocks is that 
they be extremely hydrogen-rich. An indication of the 
hydrocarbon content is taken as the ability to yield 
hydrocarbons on artificial pyrolysis. Indeed, hydrocarbon 
yields of >2% kg/tonne from Rock Eval pyrolysis has been 
suggested as an indication of source potential. Within 
CLS-1 well, the interval 2602 m has a TOC range of 0.5% but 
on Rock Eval pyrolysis yields only 0.13 (SI + S2)
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kg/.tonne. Rock Eval pyrolysis results also support the 
poor hydrocarbon potential of DOM within the Talang Akar 
Formation.
The coal and shaly coal in the Talang Akar Formation have 
mean Score A values ranging between 1.31 and 6.19 (Table 
7.9), which indicate that the hydrocarbon source potential 
for coal is poor to good. In general, Score A values for 
coal samples from individual wells range from 0.30 and 
23.10. These data indicate that some coal layers having 
very good potential are present locally within this 
formation. The best source rock potential occurs in the 
CPT-1, WLU-1, CMB-1 and AJW-1 wells.
Abundances of liptinite are shown in Table 7.10. Mean 
liptinite abundance for poor potential source rocks ranges 
from 0.01% to 0.41%, fair source rocks range from 0.19% to 
0.97%, good source rocks range from 0.07% to 1.98% and very 
good source rocks range from 1.50% to 6.12% (by volume). 
On the other hand, mean abundances of vitrinite for poor 
potential source rocks range from 0.29% to 2.76%, fair 
source rocks range from 7.96% to 13.83%, good source rocks 
range 17.41% to 26.52% and very good source rocks range 
from 24.88% to 59.18% (by volume; Table 7.11).
7.3.2. CIPUTAT SUB-BASIN
In this area, hydrocarbon generation from liptinite and 
vitrinite macérais is likely to have occurred. Scores of 
hydrocarbon generation potential for the Talang Akar 
Formation indicate very good to fair potential source rocks
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(ranging from 12 .22 to 3.72) in the lower part of the
formation but poor potential in the upper part of the
formation (with values ranging from 2. 50 to 0.04). The
best potential source rocks within the Talang Akar
Formation in this sub-basin occur in the intervals 1440-42m 
and 1446-48m in the CPT-1 well. The Score A values 
calculated for this formation form the Ciputat Sub-basin 
are presented in Table 7.12.
The organic matter in the upper part of the formation 
having a poor source rock, potential typically consists of 
liptinite and vitrinite. The liptinite comprises 
sporinite, cutinite and resinite in both coal and DOM, with 
suberinite and liptodetrinite present locally (Table 7.3). 
The vitrinite dominantly comprises detrovitrinite and 
telovitrinite. The abundance of organic matter in the poor 
source rocks ranges between 0.21% to 6.66% (mean 1.85%) for 
vitrinite and between 0.03 to 0.61% (mean 0.17%) for 
liptinite (by volume). The good quality source rocks 
located in the lower part of the Talang Akar Formation have 
a similar composition of organic matter but the abundances 
range from 10.45% to 25.97% (mean 20.12%) and 0.58% to 
5.09% (mean 3.08%) for vitrinite and liptinite, 
respectively.
7.3.3. RENGASDENGKLOK HIGH
Scores for hydrocarbon generation potential in this high 
area are given in Table 7.13. Although intervals with good 
source potential are present locally in the Talang Akar 
Formation, the mean values indicate that this formation 
generally has a poor source potential (see Table 7.7).
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Horizons with good source potential are present in both the 
upper and lower parts of the formation in the intervals 
sampled at 1454m and 1484m (7.85 and 6.55, respectively) in 
the MB-4 well but the Score A values for the remaining 
samples ranges from 0.08 to 2.28 (mean 1.16).
Composition of organic matter present in the intervals with 
good source rock potential is dominated by liptinite and 
vitrinite. The liptinite comprises dominantly sporinite, 
cutinite and resinite, with a minor component of 
exsudâtinite and liptodetrinite (see Table 7.2). The 
vitrinite comprises detrovitrinite and telovitrinite. The 
volume of both macérai groups for good source rocks varies 
between 1.15% to 2.81% (mean 1.98%) for liptinite and 
16.81% to 18.01% (mean 17.41%) for vitrinite. Typically 
poor potential source rocks also have the same composition, 
but the volume of liptinite ranges from 0.02% to 0.86% 
(mean 0.41%) and vitrinite ranges from 0.02% to 5.64% (mean 
2.51%).
7 . 3 . 4 .  PASIRPTJTIH SUB-BASIN
Assessment of potential source rocks in the Talang Akar 
Formation in this sub-basin was carried out using three oil 
wells (the PWK-1, CLS-1, and CLU-2 wells). In general, 
source rock potential in this sub-basin is poor (see Table 
7.7) although some intervals having fair to good potential 
are locally present (Tables 7.14, 7.15, 7.16).
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The upper part of the formation generally has Score A 
values lower than 1.5 in this sub-basin, indicating that 
the upper part of the formation has a poor hydrocarbon 
source potential. Fair potential locally occurs in samples 
from these three wells at various depth intervals, but good 
potential (most commonly present in the lower part of the 
formation) is present only in the CLU-2 and CLS-1 wells in 
the intervals 2246-48m and 2655m, respectively.
In general, composition of organic matter in this sub-basin 
is dominated by liptinite and vitrinite. The liptinite 
comprises sporinite, cutinite and resinite, whereas
vitrinite comprises detrovitrinite and telovitrinite.
Volumes of organic matter for the sequences with poor 
source potential ranges from <0.01% to 9.33% (mean 1.18%) 
for vitrinite and <0.01% to 1.42% (mean 0.06%) for 
liptinite (by volume) . In sequences with a fair source 
potential the volumes of organic matter range from 8.87% to 
17.86% (mean 11.87%) for vitrinite and from 0.18% to 0.97% 
(mean 0.54%) for liptinite. Volumes of organic matter for 
rocks with good source potential range from 21.09% to 
26.52% (mean 23.81%) for vitrinite whereas liptinite ranges 
from 0.1% to 0.28% (mean 0.19%).
7.3.5. PAMANUKAN-KANDANGHAUR-Yi ALED HIGHS
Calculated values of Score A for the Talang Akar Formation 
on this structurally high area are given in Tables 7.17 and 
7,18 for samples from the PMK-2 and WLU-1 wells. The
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"hydrocarbon generation scores for this area indicate that 
the source potential of the sequence is typically poor, 
although some intervals having fair to very good source 
potential are present locally. Fair source potential is 
present in the PMK-2 well at 2362-64m, whereas source rocks 
with very good potential occur in the WLU-1 well at 
2024-26m. In general, the Score A values for poor 
potential source rocks on this high ranges from 0.01 to 
2.62 {mean 0.67).
Composition of organic matter having poor to very good 
potential to generate hydrocarbons is dominated by 
liptinite and vitrinite. The liptinite comprises 
sporinite, resinite, suberinite and exsudatinite in samples 
from the WLU-1 well but the last two macerals are not 
present in the PMK-2 well {see Table 7.4). Detrovitrinite 
is the dominant vitrinite maceral over telovitrinite. 
Organic matter in the Talang Akar Formation source rocks 
with poor potential range from 0.02% to 7.97% (mean 1.79%) 
for vitrinite and from 0% to 1.1% (mean 0.13%) for 
liptinite (by volume). The sample with a fair source 
potential has 7.96% vitrinite and 0.87% liptinite while the 
sample with very good source potential contains 47.26% 
vitrinite and 6.12% liptinite (by volume).
7.3.6. JATIBARANG SUB-BASIN
Source rock potential within the Talang Akar Formation in 
the Jatibarang Sub-basin was determined for the KHB-1,
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CMB-1, CMS-1 and SIN-3 wells. Based on calculated values 
of Score A, the formation generally has poor potential, 
except in the CMB-1 well which has a fair potential (Table 
7.7). The mean Score A value for the three wells with poor 
source potential is 0.80, while the CMB-1 well with a fair 
source potential has a mean value of 5.4.
In general, source rocks with poor potential occur in the 
upper part of the formation and have values lower than 
1.54, except for the CMS-1 well where the whole formation 
has a poor potential. The best potential source rocks in 
this sub-basin are present in the lower part of the Talang 
Akar Formation in the CMB-1 well where rocks with good to 
very good potential occur. Fair potential is present in 
the lower part of the formation in the SIN-3 and KHB-1 
wells. The Score A data calculated for the Talang Akar 
Formation in this sub-basin is presented in Tables 7.19, 
7.20, 7.21 and 7.22.
Liptinite macerals comprise sporinite, cutinite and 
resinite. Liptodetrinite is only found locally in the 
CMS-1 well. Detrovitrinite is dominant over telovitrinite. 
Volumes of organic matter in source rocks with poor 
potential in this sub-basin range from 0.02% to 7.19% (mean 
1.73%) for vitrinite and from 0% to 0.45% (mean 0.05%) for 
liptinite (by volume). Source rocks with fair potential 
contain from 9.68% to 14.15% (mean 11.79%) vitrinite and 
from 0.14% to 0.61% (mean 0.44%) liptinite. Good source 
rocks contain from 20.18% to 30.42% (mean 23.89%) vitrinite 
and from 0.01% to 0.25% (mean 0.07%) liptinite, whereas
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v e r y  good source rocks contain from 37.49% to 77.91% (mean 
57.7%) vitrinite and from 0.77% to 2,23% (mean 1.5%) 
liptinite.
7.3.7. ARJAWINANGUN HIGH
Hydrocarbon generation potential for the Talang Akar 
Formation in this area is poor to very good with Score A 
values ranging between <0.01 and 12.01 (Table 7.23). 
However, in general, this formation has a poor potential to 
generate hydrocarbons in this area (Table 7.7) but 
intervals with fair to very good potential source rock are 
present in the lower part of the formation where coal and 
shaly coal are present. The Score A values of source rocks 
with poor potential in this formation range from 0.01 to 
0.54 (mean 0.12).
Liptinite and vitrinite are the dominant maceral groups in 
this formation. Abundance of liptinite and vitrinite in 
source rocks with poor potential ranges from 0% to 0.39% 
(mean 0.03%) and 0.01% to 0.67% (mean 0.29%), respectively, 
whereas source rocks with a fair potential have 9.63% 
vitrinite but no liptinite (by volume) . Good to very good 
potential source rocks, which are present in the intervals 
1766-68m and 1714-16m in the AJW-1 well, contain from 
20,72% to 40.05% vitrinite but no liptinite. In general, 
the absence of liptinite indicates that the hydrocarbons in 
this well are probably derived from the vitrinite maceral.
7 , 4 .  PETROLEUM ACCUMULATION
Of the twelve oil wells studied, the MB-4, CLS-1, CLU-2, 
KHB-1 and CMS-1 wells are oil and gas producers, the WLU-1, 
CMB-1 and SIN-3 wells are producing gas, the PWK-1 and 
PMK-2 wells are producing high CO2 gas, and the remaining 
wells are dry holes (the CPT-1 and AJW-1 wells). In the 
present study, the assessment that oil or gas has been 
generated from source rocks in the Talang Akar Formation is 
dependent on maturity (rank), whereas type of oil generated 
is related largely to the type of organic matter present in 
the sequence.
Some important factors controlling petroleum accumulation 
must be considered, such as the presence of organic-rich 
source rocks, maturation, hydrocarbon generation, 
migration, cap rocks, reservoir rocks and traps. However, 
even if all these factors are present in a certain area, 
this does not always indicate that petroleum has 
accumulated. A lack of petroleum could be that the timing 
of generation and migration in the area was not appropriate 
so that petroleum either could not accumulate within traps 
or later was lost from the reservoirs.
In the present study, due to the limited data available, 
interpretations of hydrocarbon accumulation in the study 
area are based on the first three factors, as discussed in 
previous chapters.
As described in Chapter 2, the Talang Akar Formation 
consists of carbonaceous shale with minor sandstone, 
siltstone and coal intercalations in the lower part, while 
shale and limestone lenses occur in the upper part of the 
formation. The Talang Akar Formation is both a reservoir 
rock and a source rock in the Northwest Jawa Basin (Chapter 
1) . Potential source rocks for hydrocarbons are the coal 
and shale which occur adjacent to the sandstone reservoir 
rocks in the Talang Akar Formation.
Oil and gas are generated during catagenesis (see Table 
5.1). Thermogenic gas, containing methane, is generated 
during this stage at relatively high temperatures and 
overburden pressures. Near the oil deadline, this gas is 
commonly associated with significant amounts of heavier 
hydrocarbons. Under the influence of time, at elevated 
temperatures, rank increases and progressively lighter 
hydrocarbons form as condensate and then wet gas in the 
later stages of thermogenesis. In general, thermogenic gas 
replaces biogenic gas during catagenesis.
Oil generated in the oil generation window is typically 
associated with thermogenic gas. Thus, some of the oil 
wells in the area studied, for example MB-4, CLS-1, CLU-2, 
KHB-1 and CMS-1, produce both oil and gas., The maturity of 
organic matter in these wells generally lies between 0.45% 
and 0.55% R max. Organic petrological data indicate that 
the wells producing oil and gas all show relatively similar 
proportions in the mean abundance of liptinite and 
•./i.'cr Lnite for the various ranges of source rock potential
(Tables 7.10, 7.11). Examples of mean abundances of 
vitrinite and liptinite are given from the relevant 
sections in the CLS-1, CLU-2 and MB-4 wells, as follows:
WELL :CLS-1 WELL CLU-2 WELL : MB-4
Source A b u n d a n c e ( % vo 1 )
Potential VltrirriJm Tnp-irrifp Wrirnie Upnmte XÆtriniîE ijpitltB
Poor 0. 5 1 0. 11 1. 3 3 0. 0 6 2. 5 1 0. 4 1
Fair 12. 96 0. 4 6 13. 8 3 0. 19 - -
Good 2 6. 5 2 0. 10 21. 0 9 0. 2 8 1 7. 4 1 1. 9 8
Conversely the WLU-1, CMB-1 and SIN-3 sections of the 
Talang Akar Formation, which have relatively similar 
organic matter contents to the oil and gas producing wells, 
produce only gas. The mean abundances of vitrinite and 
liptinite for the various source rock potential grades 
related to the gas producing wells are shown as follows:
WELL :WLU-1 WELL :CMB - 1
Source A b u n d a n c e  ( % vo 1 )
Potential XÆttinife LiptiniJte V ltr ir r itR r ip n r r ir p
Poor 1. 8 0 0. 2 0 2. 7 6 0. 0 8
Good - - 2 3. 8 9 0. 0 7
Very good 4 7. 2 6 6. 12 5 9. 19 1. 5 0
In the case of the WLU-1 and CMB-1 wells, the very high 
contents of vitrinite compared with liptinite are assumed 
to control the generation of gas rather than oil from the 
source rocks. The maturity of organic matter in the 
Talang Akar Formation in these wells, however, ranges from 
0.54% to 0.73% RTrmax which means that the vitrinite lies in 
the main oil generation stage. Thermal history data from
the Talang Akar Formation in the CMB-1 well and the lower 
part of the formation in the WLU-1 well shows that grad:iso 
ratios are negative, indicating that during the early 
burial history, the formation was exposed to temperatures 
considerably higher than the present subsurface 
temperature. Thus, most organic may have been converted 
into gaseous hydrocarbons rather than oil as might be 
assumed from the maceral compositions, which as can be seen 
from the previous tables, do not show a definitive pattern 
for the maceral composition. Alternative hypotheses are 
possible. The gas in these wells may have been derived 
from the over mature area (see Fig. 1.5). Lateral 
migration in the study area commonly tends to have occurred 
outward and upward from the over mature area toward the 
structural highs and/or basinal margins in the northern 
part of onshore Northwest Jawa Basin, as illustrated in 
Figure 1.4.
In the SIN-3 well, the abundance of vitrinite is taken to 
indicate only poor to fair source rock potential. Based on 
organic petrological data, the source rock potential 
indicates that oil and gas were probably generated (Tables 
7.10, 7.11), but, due to the presence of the high thermal 
maturation in this well, the area is now gas prone.
If oil and gas are accepted as having been derived from the 
Talang Akar Formation, the sequence within the CPT-1 and 
AJW-1 wells which has suitable organic matter types and is 
within the oil generation window, would be considered to 
have hydrocarbon generation potential. But these wells
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were completed as dry holes. Organic peurological data for 
the CPT-1 well, indicate that the Talang Akar Formation has 
the potential to generate hydrocarbons, as follows;
WELL : CPT-i
Source Abundance (%vol)
Potential Vi tr ini te Liptini te
Poor 1. 8 5% 0. 17
Fair 1 0. 4 5 % 0. 5 8
Very Good 2 4. 8 8 % 3. 0 8
The dry hole in the CPT-1 well was probably due to the lack 
of some other important factors in this area, therefore, no 
hydrocarbons were encountered during exploration 
activities.
For the AJW-1 well, liptinite is present but only occurs in 
rocks with poor source potential (Table 7.10). Some 
intervals within the formation are barren or contain only 
rare organic matter (see Table 7.23). The presence of 
sporinite, cutinite and resinite in very low abundance 
indicates that liptinite is unlikely to have produced 
significant hydrocarbons in this area. Conversely, the 
abundance of vitrinite in the Talang Akar Formation ranges 
from 0.01% to 40.17% (by volume) and some intervals of this 
formation have fair to very good source potential. 
Maturity of the organic matter in this formation ranges 
between 0.66% to 1.02% R.7rnax, indicating that the vitrinite 
lies in main oil generation stage. Thus, based on type and 
maturity of organic matter, the sequence in this well could
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nave generated hydrocarbons but, due to a lack of other 
important factors, the hydrocarbons were not trapped in 
this area.
Some wells in the study area produce gas with a C02 high 
content. Carbon dioxide, derived from carboxyl groups in 
coal, is commonly generated below a vitrinite reflectance 
of about 0.7% (Struckmeyer, 1988). Carbon dioxide derived 
from terrestrial source rocks usually forms during the main
phase of oil generation (Hunt, 1979; Strachan et__al. ,
1988). Thus considerable amounts of carbon dioxide can be 
found within that maturity level but carbon dioxide is not, 
however, a major component in gas associated with many 
oils.
The PWK-1 well produced large amounts of carbon dioxide, 
but this was probably not derived from coaly material 
within the Talang Akar Formation. The Talang Akar 
Formation in this well has vitrinite reflectances up to 
1.58%. Coaly matter forming thin layers in the Cisubuh 
Formation (the youngest formation in study area) probably 
has a low maturity and be the source of carbon dioxide in 
the area of the PVTK. structure. However, Sumantri (1982) 
reported that carbon dioxide is common in limestone and 
locally in sandstone reservoirs in the middle Cibulakan 
Formation (e.g. Baturaja Formation) in this region. An 
alternative origin for the carbon dioxide is, therefore, 
the thermal breakdown of carbonate rocks in the Baturaja 
Formation that may be related to Miocene tectonism. So,
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organic matter within the Cisubuh Formation is probably not 
the source of carbon dioxide in the PWK area (Figure 2.3).
In the PMK-2 well, the high content of carbon dioxide was 
probably derived from thermal degradation of the Talang 
Akar coal (vitrinite reflectance between 0.56% to 0.62% 
Rvmax).
Sumantri (1982) concluded that the high content of CC>2 in 
the study area was derived from terestrial organic matter 
and was generated between 0.3% to 0.4% Rvmax (late 
diagenesis to early catagenesis stages). Carbon dioxide 
associated with the liquid hydrocarbons would have migrated 
into the hydrocarbon traps.
7.5. SUMMARY
Hydrocarbons are generated from both DOM and coal and are 
derived from liptinite and vitrinite. The liptinite 
comprises sporinite, cutinite and resinite as major 
components and suberinite, exsudatinite and liptodetrinite 
as minor components. The vitrinite is dominantly 
detrovitrinite with telovitrinite being a minor component.
These two groups of macerals are both considered to have 
generated hydrocarbons in the Talang Akar Formation which 
mainly lies within the oil generation window, ranging from 
0.45% to 1.02%. The Talang Akar Formation in the PWK-1 and 
SIN-3 wells has a higher rank with vitrinite reflectances
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ranging from 0.71% to 1.58% and 0.66% to 3.47% Rmax, 
respectively. The maturity at which the various maceráis 
generate liquid hydrocarbon is different. This means that 
at some locations some maceráis have not generated liquid 
hydrocarbons, some have commenced generation, some are 
within the main oil generation zone and a few have passed 
the oil generation stage. The common presence of oil 
generation indicators such as oil cuts, oil droplets and 
bitumen indicates that liquid hydrocarbons have been 
generated from this formation over wide areas of the 
onshore Northwest Jawa Basin.
Based on Score A calculations, the Talang Akar Formation 
generally has a poor potential to generate hydrocarbons in 
the study area, but thin beds with good to very good 
potential are locally present. The good to very good 
potential source rocks are generally associated with the 
presence of coal and shaly coal. However, DOM-bearing 
sequences with low Score A values can be considered to have 
little petroleum potential.
Petrological examination suggests that the petroleum
accumulations in the study area have been derived from
vitrinite and liptinite, both of which have generated
hydrocarbons at low ranks and low depths of cover (0.45% to
0.80% R max and 1.5-3 Km), v
The abundance of organic matter and maturity are important 
parameters relating to the location of new wells. Areas 
with high thermal maturation would be represented by the
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generation and accumulation of gas. Gases rich in C02 may 
have been sourced from coal or from limestone in the 
Baturaja Formation. For the dry holes other factors such 
as migration., reservoir rocks and trap validity may be 
critical since the sequences have suitable organic matter 
and maturity. However, the present study shows that 
organic matter type and abundance and the level of maturity 
are critical factors in some parts of the onshore Northwest 
Jawa Basin.
CHAPTER 8
C O N C L U S I O N S
The main objective of this study was to evaluate the source 
rock potential for hydrocarbons within the Talang Akar 
Formation in the onshore Northwest Jawa Basin. Organic 
petrological and organic geochemical methods were employed 
to assess the type, abundance and maturity of organic 
matter in the formation and to determine the relationship 
between the trapped crude oil and the organic matter 
content in the source rocks.
The onshore Northwest Jawa Basin comprises the western part 
of Jawa Island and is one of a series of highly productive 
hydrocarbon-bearing backarc basins behind the volcanic 
chain of Jawa, on the southern edge of the Sunda Shelf. 
The basin contains a series of mainly north-south normal 
block faults which played a major role in forming several 
sub-basins and basement highs. The Ciputat, Pasirputih and 
Jatibarang Sub-basins are situated between the Tangerang, 
Rengasdengklok, Pamanukan-Kandanghaur-Waled and 
Arjawinangun basement highs.
The Talang Akar Formation is identified as the primary 
source and reservoir rocks for petroleum in the study area. 
The formation is divisible into lower and upper parts. The 
lower part, which consists of carbonaceous shale with minor 
sandstone, siltstone and coal intercalations, was deposited 
in a paralic environment. The upper part of the Talang
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Akar Formation consists of shale with limestone lenses and 
was deposited in an inner neritic environment. The age of 
the formation ranges from Late Oligocene to earliest 
Miocene (N3-N5) while the thickness varies from 40 m near 
the basin margins to probably more than 400 m in the 
central sub-basin areas.
Organic petrological data indicate that the Talang Akar 
Formation contains predominantly land-plant material. Both 
the coal and DOM are generally rich in the vitrinite 
maceral group, followed by liptinite, with inertinite only 
forming a minor component. In general, coal lenses and DOM 
are more abundant in the lower part of the formation. The 
liptinite comprises sporinite, cutinite and resinite as 
major components, with exsudatinite, liptodetrinite and 
suberinite as minor components. The vitrinite consists 
predominantly of detrovitrinite with telovitrinite as a 
minor component. Inertinite comprises minor sclerotinite, 
semifusinite and inertodetrinite.
Abundance of organic matter varies between the sub-basin 
and high areas. In general, the sub-basin areas have more 
abundant organic matter than the high areas. Average 
abundance of vitrinite, liptinite and inertinite in coal 
and DOM from the Talang Akar Formation is summarized as 
follows:
Average Abundance 
(volume %) D O M  coal shaly coal r a n g e  r a n g e  r a n g e
Vitrinite
Liptinite
Inertinite
0.13%-1.26% 0.7%-74.5% 0.98%-13.6% 
<0.1% 0% - 5.9% 0% - 4.0% 
< 0.1% 0.1%- 1.3% 0.08%- 2.6%
The greater abundance of organic matter in the lower part of 
the Talang Akar Formation clearly shows that this section of 
the unit has a greater potential for hydrocarbon generation 
than the organic-poor upper section of the unit.
The maturity of organic matter in the Talang Akar Formation 
ranges between marginally mature (Rvmax = 0.45%) at the top 
of the formation in the MB-4 well to over mature (Rvmax = 
2.40%). At the bottom of the formation in the SIN-3 well, 
the unit is greatly overmature (Rvmax=3.05%). High 
reflectance readings in the SIN-3 well probably reflect the 
influence of one or more Plio-Pleistocene intrusions. 
However, most of the Talang Akar Formation lies within the 
oil generation window which, for the onshore Northwest Jawa 
Basin, lies within the range of 0.45% to 1.02% Rvmax.
A comparison of maturation data from reflectance
measurements with TTI calculations (using TTI=15 equivalent
to R =0.50%) indicates some differences in the data. Aparto
from the SIN-3 well major differences also occur in the 
PMK-2, WLU-1, CMB-1 and CMS-1 wells. For example TTI
calculation for the Talang Akar Formation in the SIN-3 well 
is early mature. However, based on reflectance
measurements, the unit ranges from mature to super mature 
due to presence of vitrinite coke in the samples. The 
contrast between reflectance values and the TTI calculation 
may also be partly due to the choice of TTI=15 as the start 
of oil generation, a value which is almost certainly too 
high. A review of the published data suggests that TTI=3 
could be considered to represent the onset of oil generation
^:3
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for the offshore Northwest Jawa Basin.
Source rocks within the Talang Akar Formation possess 
favourable properties for the generation of hydrocarbon 
liquids. Sporinite and cutinite are commonly in the 
interval at depths where the maturation level is at the 
initial phase of oil generation with some intervals in the 
main generation phase, whereas resinite and vitrinite are 
typically at the main phase of oil generation. Several 
petrographic features (oil cuts, oil droplets and bitumen) 
indicate that liquid hydrocarbons have been generated in 
this formation.
Based on hydrocarbon generation score calculations, the 
Talang Akar Formation generally has a poor to fair potential 
for hydrocarbon generation although some intervals, with 
good to very good potential are present locally in this 
formation.
Geochemical analyses of three oil samples show that the oils 
were derived from land plant organic matter as indicated by 
the presence of waxy markers in the Cn  ̂ to normal alkane
series. Other terrestrial biomarker characteristics for the 
oil samples from area studied are:
- the abundance of n-alkanes in the C^9 _ C 3 3  range;
- low C91+C92 to C28+C29 rat^os D ;
- high Pr to Ph ratios (> 8);
- high Ph/n-C17 ratios (> 2);
- relatively high concentrations of the sterane;
- presence of the bicadinane W, T, T ’ and R ’; and
- presence of 18 a(H)-oleanane.
Using thickness of the Talang Akar Formation and average 
organic matter, the sub-basin areas are more prospective 
than the highs. The Talang Akar Formation is much thicker in 
the sub-basins and coal and shaly coal are more abundant. 
Based on petrographic data, the Jatibarang sub-basin is the 
most prospective as this sub-basin contains abundant coal 
and shaly coal and the average organic matter in samples is 
the highest of all sub-basins and highs studied. Of the 
highs, the Pamanukan-Kandanghaur-Waled Highs are the most 
prospective as the samples from this area contained more 
organic mattter than samples from the other highs.
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Figure 3.1: Coal macerai classification 
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F igure 3.2: A chart to assist in the assessm ent o f the abu ndan ce o f  
organ ic  m atter.
(UCER&L GROUP MCERRL Bounce. mcuRsca aiEHICIL PBECTJRSCB PROPERTIES
Vltrlnlte Telovltrlnlts Bndfled plant renalna typically derived free Having low hydrogen content Reflectance range wall
woody, leaf or root tissue. and high oxygon oootont. Its and lying between those
cbeaical structure oonslsts of liptinite and inert!-
De trovi trini te Hwlfied ottrital, ar lees co«cnly detrital, ■ainly of arasstlc struc- nlte. Fluorescence weak
plant tissue with particles, typically being tores, with abort aliphatic to absent
cell fragweots. rhiilns oonoected by cnrygen.
Gelavitrlnite Btmillod aaterlal showing no trace at cellular 
structure, probably colloidal in origin.
1.1 p tini te Spar ini te Outer casings of spares and pollens Containing a high bydreg« Reflectance below that
Cutlnlte Outer waxy coating froa leaves, roots and ease content with aliphatic chains of vitrlnlte, except at
suae related tissues. and eoan saturated naphthene high rank where refisc-
Resini te Resin filling cells and duct in wood. and aroaotic rings and axyg«- tance beocaee equal to or
Liptode trini te Mechanically or biochaalcally degraded liptinite containing functional groups. greeter than that of
M g  Ini te Test of soon groups of green algae vitrlnlte. Fluor «scene
Subar inite Cork cell and related tissues distinct to intense.
Fluor Ini te Essential oil in part; scan floor ini te say be 
produced during pfayslcocboadcal ooeUflcatlon 
and represent noo-algratod petroleua.
Exsudatlnite Vein of bitmen-related Material expelled tram 
organic aatter during ooollflcation.
Bittaini te On certain but probehls algal origin.
Iuertlnite Fusinlte Pyrofoslnlte-criglnates froa wood and leaf Having low bydrog« content Reflectance above that
tissues In forest flros. and high carbon content. Its of vitrlnlte except at
Scali ualnl te Hood or leaf tissues weakly altered by bln- also has high arcaatlc as»- extrewaly high rank.
c b m  leal alteratlcn. pound. Vo fluorescence.
Scleratlnlte Moderately reflecting tissues of fungal origin.
I Dar tede trini te Slailar to fualnlto or scall ualnl te but occur- 
lng as anil fragments.
NIcrini te Largely of secondary origin and formed by dls- 
propartlonatlcn of lipid or llpld-llke cow- 
pounds to fluid hydrocarbons aod a high ref­
lecting granular residue of alcrlnite.
Ila crini te Hixalc tissue probably first gelifiod and then 
oxidized by processes slailar to those produc­
ing scaif ualnl te.
Table 3.1: A short description of macérais characteristic
appearance showing botanical and chem ical precursors, 
(from  Cook, 1982; M urchison, 1987).
Table 3.2: Abundance categories for macerals group in 
DOM, coal and shaly coal and their average 
values.
Abundance category Range(volume %)
a(av. in voi.)
- rare a < 0.1 0.05- sparse 0.1 < a < 0.5 0.30- common 0.5 < a < 2.0 1.25- abundant 2.0 < a < 10.0 6.00- major 10.0 < a < 40.0 25.00
T able 3.3: E xam ple o f a calculations o f the abu ndan ce o f  organ ic
m atter in coals and DOM  in the present study.
The Sample No. 23046 (n = 100) comprises 
40 % clastic grains containing organic matter. 36 % barren clastic grains 16 % Coal 
8 % Shaly Coal
DOM SUMMARY
V.% I.% L.% DOMä (yxa) (yxä) (yxâ) (yxâ)
major 25 7 175 7 175ahnt 6 2 12 2 12com. 1.25 6 7.5 1 1.25 7 8.75spar. .3 15 1.5 3 0.9 16 4.8rare .05 10 0.5 1 0.05 2 0.1 8 0.4
(yxâ) 196.5 0.05 2.25 200.95
SHALY COAL/COAL SUMMARY
£/n = 196.5/0.05/2.25/200.95 = 2.58/0.001/0.03 76
shaly-coal coalV = 99% 98%I = 1% 0.6%L = % 1.4%
Total (in sample) 16% Coal 
8% Sh-C
shaly-coal coal 
V =7.92 15.68 Vol%
I =0.08 0.01 Vol%
L = --  0.22 Vol%
Total V / I / L in sample : 28.18 / 0/091 / 0.25 voi %
n 3 t Q : £(Y x a) v = abundance
y = number of grain contain maccral v = average in volume {%) 
n = number of grain minus coal/shaly coal
n
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Figure 4.1: O rganic matter type, abundance and com position  
for the Talang Akar Formation in the Ciputat 
Sub-basin.
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Figure 4.3: Organic matter type, abundance and com position
for the Talang Akar Formation in the Pasirputih  
Sub-basin.
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Figure 4.5: O rganic matter type, abundance and com position  
for the Talang Akar Formation in the Jatibarang  
Sub-basin .
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GH
HUMBER
DEPTH
(«)
Total Organic Hatter 
In saople
Abundance Coopositico (%) 
(vol %) V - I - L
D.0.H
Abundance Composition (%) 
(vol %) V - I - L
SHALT COAL
Abundance Coapoaitlcn (%) 
(vol %) V - I - L
COAL
Abundance Composition (%) 
(vol %) V - I - L
22859 1340-42 0.64 92 - 0 - 8 0.64 92 - 0 - 8 _
22860 1352-54 0.42 86 - 0 - 14 0.42 86 - 0 - 14 - -
22861 1364-66 0.22 97 - 0 - 3 0.22 97 - 0 - 3 - -
22862 1374-76 0.40 92 - 0 - 8 0.40 92 - 0 - 8 - -
22863 1382-84 0.95 86 - 0 - 14 0.95 86 - 0 - 14 - -
22864 1402-04 0.43 72 - 0 - 28 0.43 72 - 0 - 28 - _
22865 1410-12 6.06 90 - 0 - 10 0.06 90 - 0 - 10 - 6.0 90 - 0 - 10
22866 1430-32 7.17 93 - 0 - 7 2.17 82 - 0 - 18 1.0 9 8 - 0 - 2 4.0 98 - 0 - 2
22867 1440-42 29.55 88 - 0 - 12 0.55 4 - o - % 16.0 8 5 - 0 - 15 13.0 95 - 0 - 5
22868 1446-48 31.70 75 - 9 - 16 1.70 75 - 0 - 25 20.0 67-13 - 20 10.0 91 - 2 - 7
22869 1460-62 12.36 84 - 11 - 5 0.27 92 - 4 - 4 - 12.0 85 - 11 - 4
AVERAGE VOLUME 8.17 83 - 5 - 12 0.71 77 - X - 23 3.36 7 6 - 7 - 17 4.09 91 - 3 - 6
19 THE FORMATION
x = trace
Table 4.1 Average abundance and macérai group com position of 
organic matter in the Talang Akar Formation in the 
CPT-1 well.
SIMPLE MACERAL A B U N D A N C E FLUORESCENCE LITHOLOGY OIL SBOHS R waxv
NUMBER GROUP RANGE AVERAGE COLOUR h )
22859 Spar Inite rare-coonon sparse yellow-arange Shale rare oil droplets in shale. 0.49
Resinite rare-sparse rare orange
22860 Sparinite sparse-ccmon sparse yellow Shale rare hitmens In shale. 0.48
Resini te rare-sparse rare orange
22861 Sparìnite rare-sparse rare orange Shale 0.48
fieslnlte rare rare orange
22862 Sparìnite rare-sparse sparse orange Shale rare hitmens in shale. 0.52
Liptodetrinite rare-sparse rare orange
Suberinlte rare rare yellow
22863 Sparìnite rare-ccuMoo sparse orange Shale rare oil droplets in sand. 0.54
Cutinite COMUD canon yellow-orange
Resinite rare rare yellow
Liptodetrinite rare rare orange
22864 Sparìnite rare-coBBon sparse yellow-orange Shale rare hitmens In shale. 0.53
Cutini te sparse sparse yellow
Resinite rare-sparse rare orange
Suberinlte rare-sparse sparse orange
Liptodetrinite rare-sparse rare orange
22865 Sparìnite rare-rr— r it sparse yellow-orange Shale sparse ail droplets in 0.56
Cutinite rare-coBnon rare orange shale.
Resinite rare-sparse rare orange
Suberinlte rare-sparse rare orange
Sparìnite coooan-abundant comm yellow-orange Coal rare hitmens In coal
resinite oanoo-abundant canon dark yellow
continued
Table 4.2: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the CPT-1 well, Ciputat Sub-basin.
SAMPLE
HUMBER
MACERAL
GROUP
A B U I D A I C R  
RUGE AVERAGE
FLUORESCESCE
COLOUR
LITHOLOGY OIL SBORS R max
h )
22866 Sprinite sparse-abundant sparse orange Shale (xj— cjp oil droplets and 0.53
Cutinite sparse-common sparse orange rare hitmens in shale.
Reslnite rare-coBwcn sparse orange
Suberinite sparse sparse orange
Sporinite sparse-cooson sparse orange Sbalj coal
Retinite rare-sparse sparse jellow-orange
Sporinite sparse-abundant sparse orange Coal
22867 Sporlnite CCBHOO common orange Sbale sparse oil droplets and 0.52
Cutinite sparse sparse orange rare bitumens in shale.
Resinite sparse-common COMBI II orange
Sparinite ccBPon-abundant common orange Coal rare oil droplets and
Cutinite common-abundant manco orange bitumens in coal.
Resinite common-abundant connoo yell aw
Liptodetrinite cannon-abundant COMDOO orange
Sparinite abundant abundant orange Shaly coal rare bitumens and oil cute
Cutinite abundant major abundant yellow in shaly coal.
Resinite abundant abundant orange
22868 Sparinite sparse sparse orange Shull* sparse oil droplets, rare 0.52
Cutinite sparse-abundant comaoo orange oil cuts, ccidtp hitmens
Reslnite rare-sparse sparse orange in shales.
Sparinite sparse-abundant conmon orange Coal major oil droplets, ccwMon
Cutinite common-abundant ccxsaan orange oil cuts, rare hitmens in
Reslnite conon-major CCBBOO dark-orange coal.
Suberinite cannon major common orange
Cutinite oonnan-abundant abundant orange Shaly coal
Reslnite abundant abundant orange
22869 Sparinite sparse-ccramon sparse orange Shale common hitmens in shale. 0.53
Cutinite rare-ooanon rare orange
Reslnite rare rare yellow
Cutinite sparse-abundant sparse orange Coal rare oil droplets in coal.
Reslnite sparse-major sparse orange
Table 4.2: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the CPT-1 well, Ciputat Sub-basin.
GM DEPTH Total Organic Hatter . D.O.H SHALT COIL COAL
NUMBER (Ft/H) In sanple (vol %)
Abundance 
(vol %)
Cagnaitico (%) 
V - I - L
Abundance CcapositicQ (%) 
(vol %) V - I - L
Abundance 
(vol %)
Ccapoadtlco (%)
V - I - L
Abundance 
(vol \)
Ccapo&Lticn (%) 
V - I - L
22982 4770/1454 20.02 84 - 2 - 14 0.02 5 0 - 0 - 50 - 20.0 84 - 2 - 14
22983 4780/1457 0.42 79 - 14 - 7 0.42 79 - 14 - 7 - -
22984 4790/1460 2.38 81 - 0 - 19 0.38 5 8 - 0 - 42 - 2.0 85-0 - 15
22985 4810/1466 0.07 71 - 0 - 29 0.07 01H - 29 - “
22986 4820/1469 0.14 14 - 36 - 50 0.14 14 - 36 - 50 - “
22987 4840/1475 2.95 63 - 8 - 29 0.95 5 8 - 2 5 - 17 - 2.0 65-0 - 35
22988 4850/1478 6.07 93 - 0.5 - 6.5 0.07 1 - 14 - 85 - 6.0 94-0 - 6
22989 4870/1484 19.25 94 - 0.5 - 5.5 4.25 8 4 - 0 - 16 9.0 9 5 - 1 - 4 6.0 98-0 - 2
22990 4880/1487 5.79 88 - 1 - 11 0.79 7 3 - 7 - 20 - 5.0 90-0 - 10
22991 4900/1493 6.16 84 4 - 12 1.16 59 - 13 - 28 5.0 90-2 - 8
AVERAGE VOLUHE 6.32 87 - 2 - 11 0.82 7 3 - 7 - 20 0.9 9 5 - 1 - 4 4.6 88-1 - 11
IN THE FORHATICB
Table 4.3: Average abundance and macérai group composition of
organic matter in the Talang Akar Formation in the MB-
4 well.
SAMPLE
UMBER
HACERAL
GROUP
& B D 1 D Ì 1 C E  
RAKE AVERAGE
FLUORESCESCE
COLOUR
LITHOLOGY OIL SHORS R max
h)
22982 Cutinlte rare-sparse rare orange Shale Rare exsudatinate 0.49
Resinite rare-sparse rare orange
Sparinite sparse sparse orange Coal cannon hitmens, rare oil
Cutinlte sparse-»a jor ■ajar orange droplets and sparse oil
Resinite sparse-a— on sparse orange cuts in coal.
liptodetrlnite abundant sparse orange
Exsudatinite rare-eajar rare hri y el-yellow
22983 Sporinite rare-sparse rare orange Shale rare hitmens in shale. 0.45
Cutinite rare-cc— on sparse orange
Resinite rare rare orange
22984 Sparinite rare-ccBBOD sparse orange Shale sparse hitmens, rare oil 0.48
Cutinite rare-eajar sparse orange droplets in shale.
Resinite rare rare yellow
Liptodetrinite sparse-a— un sparse orange
Cutinite sparse-»ajar sparse orange Coal
Resinite sparse sparse orange
22985 Resinite sparse sparse yellos Shale 0.48
Li ptoàetr inite sparse-oc— cn a— oo yellow
22986 Sparinite sparse-a— on sparse yellow-orange Shale rare hitmens, rare oil cuts, 0.48
Cutinite sparse-oc— on sparse orange and rare oil droplets in shale.
Resinite sparse sparse orange
Liptodetrlnite sparse-conni sparse orange
22987 sparinite rare-sparse sparse orange Shala 0.53
Cutinite sparse sparse orange
Resinite rare-conm sparse orange
Liptodetrlnite sparse-cenni sparse orange
Resinite con« conm pale yellow Coal sparse hitmens, rare oil cuts,
Liptodetrlnite COBBOD conm orange sparse oil droplets in coal.
continued
Table 4.4: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the MB-4 well, Rengasdengklok High.
SAMPLE MACERAI. A B U N D A N C E FLUORESCENCE LITHOLOGY OH SHCWS R BOX Y „
NUMBER GROUP RANGE AVERAGE COLOUR (% )
22968 Sparinite rare-sparse rare orange Shale sparse hitmens, oownti oil 0.54
Cutinite sparse-ccaaon sparse yellon-arange droplets in shale.
Lipiodotrinite sparse-ccBmon cornanti orange
Sparinite sparse-abundant sparse jelloB-arange Coal
Cutinite contra canon jelloH-arange
Liptode trini te sparse sparse jellov-arange
22989 Spar inite sparse-caara canon orange Shale rare bitunens, rare oil cuts, 0.49
Cutinite sparse-ccara conra orange rare oil droplets in shale
Resini te ccnaan-abuDdant l '< M » « orange and coal
Liptodetrinite sparsB-najar i"j i 'gi orange
Sparini te sparse-abundant sparse orange Shalj coal
Cutinite qparse-cc— on Riarse orange
Resinite sparse-ccapcD sparse orange
Liptode trini te sparse-ccnsoo sparse orange
Sparinite sparse-abundant sparse orange Coal
22990 Sparlnite rare-ocnsoo ^arse orange Shale c o b b o o  hitmens, c c b b o p  oil 0.47
Cutinite rare-sparse rare orange droplets in s h a l e  and cool.
Resinite rare-coara sparse orange
Liptode trinite rare-ccara sparse orange
Cutinite sparse-abundant sparse orange Coal
Sporinite sparse-«ajar sparse orange
22991 Spar inite sparse-c o b b o o {parse orange Shale orBBon hitmens, rare oil 0.46
Cutinite rare-oamon sparse orange cuts and oil droplets In
Resinite rare-sparse rare orange coal. Rare hitmens in shale.
Liptodetrinite sporse-coara COBBOO orange
Cutinite sparse-abundant sparse orange Coal
Spor ini te coBBon-nojar conra orange
Table 4.4: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the MB-4 well, Rengasdengklok High.
GH
NUMBER
DEPTH
(")
Total Organic Matter 
In saople
Abundance Ccnipoaiticn (%) 
(vol %) V - I - L
D.0.H
Abundance Ccnpoaition (%) 
(vol %) V - I - L
SHALT COAL
Abundance Canpoaiticn (%) 
(vol %) V - I - L
Abundance 
(vol %)
COAL
Ccopoaiticn (%) 
V - I - L
22992 2566-68 0.613 39.5 - 60 - 0.5 0.613 39.5 - 60 - 0.5 - -
22993 2570-72 0.33 82 - 18 - 0 0.33 82 - 18 - 0 -
22994 2580-82 0.06 100 - 0 - 0 0.06 100 - 0 - 0 -
22995 2586-88 0.091 99 - 0 -1 0.091 99 - 0 -1 -
29996 2596-98 0.504 99 - 0.1 - 0.9 0.504 99 - 0.1 - 0.9 - —
22997 2608-10 0.06 100 - 0 - 0 0.06 100 - 0 - 0 -
22998 2616-18 1.25 98 - 0 - 2 1.25 98 - 0 - 2 - “
22999 2626-28 0.60 100 - 0 - 0 0.60 100 - 0 - 0 -
23000 2682-84 0.47 98 - 0 - 2 0.47 98 - 0 - 2 - -
23001 2692-94 4.87 99.5 - 0 - 0.5 4.87 99.5 - 0 - 0.5 -
23002 2696-98 2.94 99 - 0.3 - 0.7 2.94 99 - 0.3 - 0.7 - -
23003 2834-36 0.27 89 - 0 - 11 0.27 89 - 0 - 11 - -
23004 2842-44 1.63 94 - 0 - 6 1.63 94 - 0 - 6 - -
23005 2848-50 0.12 83 - 0 - 17 0.12 83 - 0 - 17 - -
23006 2858-60 3.88 100 - 0 - 0 3.88 100 - 0 - 0 - -
23007 2866-68 1.12 %  - 0 - 4 1.12 % - 0 - 4 - -
23008 2880-82 0.37 95 - 0 - 5 0.37 95 - 0 - 5 - -
23009 2886-88 1.22 99.5 - 0 - 0.5 1.22 99.5 - 0 - 0.5
AVERAGE VOLUME 1.14 96 - 2 - 2 1.14 96 - 2 - 2 - -
IN THE FORMATION
Continued
Table 4.5: Average abundance and m acérai group com position of
organic matter in the Talang Akar Form ation in the 
PW K -1 w ell.
GH DEPTH Total Organic »attar D.O.H SHALT COAL COAL
RUBBER (H) In staple
Abondance 
(vol %)
Composition (%) 
V - I - L
Abundance 
(voi %)
Composition (%) 
V - I - L
Abundance 
(vol %)
Composition (%) 
V - I - L
Abundance 
(vol %)
Composition (%) 
V - I - L
23010 2894-96 0.85 98 - 0 - 2 0.85 9 8 - 0 - 2 - -
23011 2902-04 0.14 71 - 0 - 29 0.14 7 1 - 0 - 29 - -
23012 2914-16 0.20 90 - 0 - 10 0.20 9 0 - 0 - 10 - -
23013 2922-24 3.04 100 - 0 - 0 3.04 1 0 0 - 0 - 0 - -
23014 2936-38 5.85 76 - 0 - 24 1.85 9 9 - 0 - 1 - 4.0 6 5 - 0 - 3 5
23015 2944-46 0.33 100 - 0 - 0 0.33 1 0 0 - 0 - 0 - -
23016 2952-54 0.80 96 - 0 - 4 0.80 %  - 0 - 4 - -
23017 2960-62 2.75 99.5- 0 - 0.5 0.75 99.5 - 0 - 0.5 - 2.0 1 0 0 - 0 - 0
23018 2972-74 0.13 77 - 0 - 23 0.13 7 7 - 0 - 23 - -
23019 2982-84 1.32 100 - 0 - 0 1.32 1 0 0 - 0 - 0 - -
23020 2994-96 2.02 99.6- 0 - 0.4 2.07 99.6 - 0 - 0.4 - -
23021 3004-06 9.836 90 - 0 - 10 1.84 99.5 - 0 - 0.5 - 8.0 8 8 - 0 - 1 2
23022 3018-20 5.23 92 - 0 - 8 1.23 1 0 0 - 0 - 0 - 4.0 9 0 - 0 - 1 0
23023 3028-30 2.44 100 - 0 - 0 2.44 1 0 0 - 0 - 0 - -
23024 3036-38 9.50 98 - 0 - 2 1.50 99.3 - 0 - 0.7 - 8.0 9 8 - 0 - 2
23025 3046-48 4.29 95 - 0 - 5 2.29 99.6 - 0 - 0.4 2.0 9 0 - 0 - 1 0
AVERAGE VOLOS 3.05 93 - 0 - 7 1.30 99 - 0 - 1 - 1.75 89 - 0 - 1 1
II THE FOHHATIG1
Table 4.5 Average abundance and m acérai group com position o f  
organic matter in the Talang Akar Form ation in the 
PW K -1 w ell.
SAMPLE HACERAL A B U 1 D A 1 C E FLDCRESCQO LITHOLOGY OIL SHCBS R wax
DUMBER GROUP RUGS AVERAGE COLOUR U )
22992 Catinite rare-sparse rare orange Shale 0.71
22993 Ro liptinite (shale and siltstcoe dcainant)
72994 lo liptinite (shale and siltstcoe dcainant)
22995 Cuti ni te rare rare orange Shale 0.77
22996 Cutlnite rare rare orange Shale 0.84
Sparinite rare-sparse rare orange
22997 lo liptinite (siltstane and shale drainant)
22998 Sparinite rare-sparse rare yellow-orange Shale 0.94
Cutlnite rare rare orange
Reninite sparse sparse yellow
22999 lo liptinite (lisestooe and siltstcoe dcainant)
23000 Resinite rare-sparse rare yellow-orange Shale 0.99
23001 Resini te rare-sparse rare yellow-orange Shale 1.08
23002 Sparinite rare-sparse rare orange Shale rare hituoens in dale 1.06
Resini te rare rare orange
23003 Sparinite rare-oanDon rare yellow Shale 1.19
23004 Spar inite rare-ccasco sparse yellow-orange Shale 1.20
Resinile rare rare yellow-orange
23005 Sporinite rare-sparse rare orange Shale 1.23
23006 Ro liptinite (llsestcce and shale drainant)
23007 Sparinite rare-cc— co sparse yellow-orange Shale 1.26
Cutlnite rare rare yellow-orange
continued
Table 4.6: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the PWK-1 well, Pasirputih Sub-basin.
SAMPLE
NUMBER
MACKRAL
GROUP
A B U N D A N C E  
RANGE AVERAGE
FLUORESCENCE
COLOUR
LITHOLOGY OIL SH0RS R wax
b )
23008 Spor Ini te rare-sparse rare orange Shale 1.29
23009 Sparlili te rare-sparse rare orange Shale 1.35
23010 Sporinite rare-sparse rare yellow-orange Shale 1.36
Cutini te rare-sparse rare orange
23011 Sporinite rare-coonon rare orange Shale 1.38
23012 Sporinite rare-sparse rare orange Shale 1.38
23013 Spar Inite trace trace orange Shale 1.42
Resinite trace trace dark orange
23014 Sporinite rare-sparse rare orange Shale rare ail droplets in shale 1.42
Resinite caancn-aajar cosmi dark orange Coal
23016 Sporinite rare-sparse rare orange Shale 1.43
Resinite rare rare dark orange
Cu tinite rare rare orange
23017 Sporinite rare rare orange Shale 1.44
Resinite rare rare orange
23018 Sporinite rare-mif.fi rare orange Shale 1.44
Resinite rare rare orange
23019 Sporinite trace trace orange Shale 1.45
23020 Resinite rare rare yellow-orange Shale 1.47
23021 Resinite rare-sparse rare dark orange Shale 1.50
Resinite cdGD-sajar dark orange Coal
23024 Sporinite rare-sparse rare yellow-orange Shale 1.57
Resinite sparse-abundant sparse dark orange Coal
23025 Sporinite rare-sparse rare orange Shale 1.58
Resinite sparse-coBoan sparse dark orange Coal
Table 4.6: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the PWK-1 well, Pasirputih Sub-basin.
GH DEPTH Total Organic Batter D.O.H SHALT COAL COAL
NuhbER (H) In sample
Abundance Ccapoaltloo (%) Abundance Coupas!tico (%) Abundance Caqpoaitixo (%) Abundance Ccapooltlco (%)
(voi %) V - I - L (voi %) V -• I - L (voi %) V - I - L (voi %) V - I - L
23123 2512-14 0.54 100 - 0 - 0 0.54 100 _ 0 _ 0 - _
23124 2530-32 0.25 99.6 - 0 - 0.4 0.25 99.6 - 0 - 0.4 - -
23125 2540-42 0.09 97 - 0 - 3 0.09 97 - 0 - 3 - -
23126 2568-70 0.09 89 - 0 - 11 0.09 89 - 0 - 11 - -
23127 2580-82 2.55 88 - 0 - 12 1.55 99.7 - 0 - 0.3 - 1.0 70 - 0 - 30
23128 2589 0.003 100 - 0 - 0 0.003 100 - 0 - 0 - -
23129 2594-95 0.36 56 - 0 - 44 0.36 56 - 0 - 44 - -
23130 2595 n i0 o r 9 a n i c a  a t t e r
23131 2598-2600 0.50 100 - 0 - 0 0.50 100 - 0 - 0 - -
23132 2600-01 13.42 97 - 0 - 3 1.42 85 - 0 - 15 - 12.0 98 - 0 -  2
23133 2602 0.15 87 - 0 - 13 0.15 87 - 0 - 13 - -
23134 2610 rare o r g a n 1 c -fJ0B . e r - -
23135 2628-30 0.24 58 - 0 - 42 0.24 58 - 0 - 42 - -
23136 2620-22 0.15 93 - 0 - 7 0.15 93 - 0 - 7 - -
23137 2636,6 0.25 80 - 0 - 20 0.25 80 - 0 - 20 - -
23140 2655 26.62 99 - 0 - 1 6.62 98 - 0 - 2 10.0 100-0 - 0 10.0 100 - 0 - 0
23142 2658 2.12 98 - 0 - 2 2.12 98 - 0 - 2 - -
AVERAGE VOLUME 3.16 97 - 0 - 3 0.96 95 - 0 - 5 0.67 100-0 - 0 1.53 97 0 - 3
IN THE FORMATION
Table 4.7: Average abundance and macérai group com position o f
organic matter in the Talang Akar Formation in the 
CLS-1 w ell.
SAMPLE HACERAL A B U I D A 1 C E FL00RESCEDCE LITHOLOGY OIL SHOHS R eax Y „
DUMBER GROUP RADGE AVERAGE COLOUR (%)
23123 d o  liptinite (lisestone ànsi rant)
23124 Sporinite rare rare jelloa Shale 0.58
23125 Sporinite rare-sparse rare jelloa Shale 0.59
23126 Sporinite rare-ccnscn rare ;elloe Shale 0.60
23127 Sporinite rare-sparse rare jelloa Shale 0.61
Reslnite rare-sparse rare bri. jellc*
Sporinite sparse sparse jelloa-orange
Reslnite sparse-oo— cn sparse jelioa-arange
23128 no liptinite ( lines tooe and shale deal rant)
23129 Sporinite rare-coom sparse jelloa-orange Shale 0.60
Cutinite sparse-ccuooo sparse jelloa
Reslnite sparse-abundant sparse orange
23130 no liptinite (linestone deal rant)
23131 d o  liptinite (linastooe dcainan t)
23132 Sporinite rare-cuBBcn sparse jelloa Shale 0.64
Cutinite rare-awxi sparse jelloa
Reslnite canoo-abundant rr— nn dark orange
Sporinite sparae-abundant tparse yeHoa-arange Coal rare oil droplets in coal.
Reslnite sparse-abandant iparse jelloe-arange
23133 Sporinite rare-sparse rare jelioa-arange Shale 0.62
Cutinite rare-sparse spar» jelioa-arange
Reslnite rare-aajar rare dark orange
continued
Table 4.8: Sum m ary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Form ation in 
the CLS-1 w ell, Pasirputih Sub-basin .
SAMPLE MACERAL A B U N D A N C E FLUORESCENCE LITHOLOGY OIL SHORS R wax
NUMBER GROUP RANGE AVERAGE COLOUR h )
23134 no liptinite (shale dominant)
23135 Spar ini te rare-coonon sparse Yellow-orange Shale 0.61
Reainite sparae-ormn sparse orange
23136 Spar ini te rare-trwnn rare yellow-orange Shale 0.63
Cutinite rare rare orange
Reainite rare-sparse rare orange
23137 Spar inite rare-sparse rare yellow-orange Shale 0.64
23140 Sparinite rare-ccoxBon sparse orange Shale 0.64
Cutinite sparse sparse orange
Reainite sparse sparse orange
23142 Sporinite rare-sparse rare orange Shale 0.68
Cutinite rare-sparse rare orange
Reainite sparse-ccanon sparse yellow-orange
Table 4.8: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the CLS-1 well, Pasirputih Sub-basin.
GM
NUMBER
DEPTH
(»)
Total Organic Matter 
In sample
Abundance Ccapoaitlon (%) 
(vol %) V - I - L
D.0.M
Abundance Caqposltioa (%) 
(vol %) V - I - L
SHALT COAL
Abundance Ccnpcwlticn (%) 
(vol %) V - I - L
Abundance 
(vol %)
COAL
Ccnponiticn (%) 
V - I - L
23026 2146-48 10.09 97 - 1 - 2 0.09 100 - 0 - 0 - 10.0 97 - 1 - 2
23027 2166-68 n o o r g a n i c n a t t e r
23028 2174-76 2.21 100 - 0 - 0 0.21 100 - 0 - 0 - 2.0 100 - 0 - 0
23029 2180-82 0.04 100 - 0 - 0 0.04 100 - 0 - 0 - -
23030 2204-06 2.31 96 - 0 - 4 0.22 91 - 0 - 9 - 2.0 %  - 0 - 4
23031 2214-16 n o o r g a n 1 c n a t t e r
23032 2222-24 1.24 99 - 0 - 1 0.24 96 - 0 - 4 - 1.0 100 - 0 - 0
23033 2234-36 1.05 90 - 0 - 1 0 0.05 92 - 0 - 8 - 1.0 90 - 0 - 10
23034 2246-48 21.52 98 - 0.7- 1.3 0.52 98 - 0 - 2 - 21.0 98 - 0.7- 1.3
23035 2258-60 18.04 99 - 0 - 1 0.04 93 - 0 - 7 18.0 99 - 0 - 1
AVERAGE VOLUME 7.06 98 - 0.5 - 1.5 0.18 94 - 0 - 6 - 6.88 98 - 0.5 - 1.5
IN THE FORMAT!«
Table 4.9 Average abundance and m acérai group com position of 
organic matter in the Talang Akar Form ation in the 
C L U -2 w ell.
SIMPLE
HUMBER
HICERIL
GROUP
I B U I D I 1 C E  
RINGS I VERACE
FLUORESCENCE
COLOUR
LITHOLOGY (HL SB0BS R Bax
ih
23026 Sparinite rare-abundant sparse yell on-orange Coal cconuD-abundant oil droplets in 0.52
Cutinite sparse-abundant sparse orange shale and cool. Rare oil bases
Resinite sparae-abundant sparse orange and hitmens in brown diale.
23027 no liptinite (lineatone doninant)
23028 no liptinite (lineatone doninant) rare bituweos in shale. 0.54
23029 no liptinite (sandstone doninant)
23030 Sparinite rare-sparse rare orange Shale abundant hitmen in shale. 0.56
Cutinite rare-sparse rare orange
Resinite sparse-abundant sparse yell at-orange
Spar inite rare-abundant rare arange-dk. orange Cool
Cu tini te rare-abundant rare orange-dk. orange
Resinite rare-abundant rare arange-dk. orange
23031 Resinite trace trace orange Shale
23032 Sparini te rare rare yellow-orange Shale 0.60
Resinite rare rare yellow-orange
23033 Sparinite rare rare orange Shale 0.59
Cutinite rare rare orange
Sparinite sparse-ccnBco sparse orange Coal
Cutinite sparse sparse orange
23034 Sporini te rare-cuBBoo rare orange Shale 0.57
Spar inite sparse-ccmDoa sparse orange-dk. orange Coal
Cutinite sparse-Canaan sparse arange-dk. orange
Resinite sparse-ocaBm sparse yellow-orange
23035 Sparinite rare-sparse rare orange Shale 0.60
Sparinite sparse-ccuBon sparse orange Coal rare hitmens in coal
Cutinite sparse sparse orange
Resinite sparse sparse orange
Table 4.10: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the CLU-2 well, Pasirputih Sub-basin.
GM
HUMBER
DEPTH
(«)
Total Organic Matter 
In sanple
Abundance Caapogitlcn (%) 
(vol %) V - I - L
D.0.M
Abundance Ccepositicn (%) 
(vol %) V - I - L
SHALT COAL
Abundance Coepoaltlcn (%) 
(vol \) V - I - L
COAL
Abundance Ccnpositlcn (%) 
(vol %) V - I - L
23113 2008-10 0.09 89 - 0 - 11 0.09 89 - 0 - 1 1 _ _
23114 2014-16 0.05 80 - 0 - 20 0.05 80 - 0 - 2 0 - -
23115 2024-26 54.41 87 - 2 - 11 0.41 78 - 0 - 2 2 5.00 96 - 1 - 3 49.0 86-2 - 12
23116 2036-38 0.06 67 - 0 - 33 0.06 67 - 0 - 3 3 - -
23117 2048-50 3.30 91 - 0 - 9 0.30 97 - 0 - 3 - 3.0 90 - 0.03- 10
23118 2056-58 1.10 90 - 0 - 10 0.10 90 - 0 - 1 0 - 1.0 90-0 - 10
23119 2068-70 0.02 83 - 0 - 17 0.02 83 - 0 - 1 7 - -
23120 2078-80 0.03 61 - 30 - 9 0.03 61 - 30- 9 - -
23121 2088-90 5.12 79 - 0 - 29 2.12 97 - 0 - 3 1.00 98 - 0 - 2 2.0 49-0 - 51
23122 2094-96 8.22 97 - 0.5- 2.5 0.22 91 - 0 - 9 7.00 100 - 0 - 0 1.0 78-2 - 20
AVERAGE VOLUME 7.24 88 - 1 - 11 0.34 94 - 0.3- 5.7 1.3 98 - 0.4 - 1.6 5.6 85-2 - 13
H  THE FOBHATICi
Table 4.11: Average abundance and macérai group com position of 
organic matter in the Talang Akar Formation in the 
W LU-1 w ell.
SAMPLE
DUMBER
MACERAL
GROUP
A B U R D A R C E  
RADGE AVERAGE
FLU0RESCE1CE
COLOUR
LITHOLOGY OIL SHORS R wax 
1%)
23113 Sporinite rare-sparse rare yell os Shale rare oil droplets In coal and 0.57
23114 Sparinlte rare-sparse rare yellow Shale abundant ail droplets In sands. 0.59
Cutlnlte rare-sparse sparse orange
23115 Sparinlte sparse sparse yellow Shale 0.54
Spoarlnlte ccnaoo-aajar ■ajar yellow-orange Coal sparse bituwens and rare
Cutlnlte ccnooa-aajar abundant yellow-orange exsudatinite
Resinite coonan-wajar abundant yellow-orange
exsudatinite rare-sparse rare hri. yel.-yellow
Suberinlte sparse-cc— oo ccaoon yellow-orange
Sparinlte connan-abundant abundant yellow-orange Shaly coal rare bitnnens in shaly coal
Cutlnlte sparse-coBooa sparse yellow-orange
Suberinlte rare-sparse sparse yellow-orange
23116 Sparinlte rare-sparse rare yellow-orange Shale 0.58
Cutlnlte rare-sparse rare yellow-orange
23117 Sparinlte rare-sparse rare orange Shale 0.62
Cutlnlte rare-sparse rare orange
Spoarlnlte sparse-abundant sparse orange Coal
Cutlnlte sparse-abundant sparse dk. orange
Resinite caonon canton orange
continued
Table 4.12 Summary of type and abundance of liptinite and its oil 
generating indicators for the Talang Akar Formation in 
the WLU-1 well, Pam anukan-K andanghaur-W aled  
H ig h s .
SAMPLE MACKRAL A B U N D A N C E FLUORESCENCE LITHOLOGY OIL SHONS R maxv
HUMBER GROUP RANGE AVERAGE COLOUR h)
23118 Sporinite rare-sparse rare jellos-arange Shale rare Mtitmi in send and shale. 0.62
Suberinite rare rare jellos-arange
Sparlaite sparse-abundant sparse jellos-arange Coal
Suberinite sparse-abundant sparse jellos-arange
23119 Sparlili te rare-sparse rare orange Shale rare hitmens in dale. 0.60
23120 SparInite rare rare orange Shale 0.63
Cutinite rare-sparse rare orange
23121 Spar inite rare-sparse sparse orange Shale sparse oil droplets and rare 0.59
Cutinite rare-sparse rare orange oil soear in shale.
Resinite rare-sparse rare dk. orange
Cutinite CCOIBGO OCBBCn orange Coal rare oil droplets in coal.
SparInite ccmoo-abuDdant OCSBOD orange
Spar Ini te rare-sparse rare orange Shalj coal rare oil droplets in shalj
Resini te rare-sparse rare orange coal.
23122 Cutinite rare-sparse rare orange Shale rare oil saear in sand. 0.60
Resinite rare-sparse rare orange
Resini te sparse-«ajar sparse dk. orange Coal
Spar inite rare rare jellos-arange Shalj coal rare hitmen in shalj coal.
Table 4.12 Summary of type and abundance of liptinite and its oil 
generating indicators for the Talang Akar Form ation in 
the W LU-1 well, Pam anukan-K andanghaur-W aled  
H ig h s .
GH
NUMBER
DEPTH
(M)
Total Organic Matter 
Id sanple
Ibundance Ccapoaitlon (%) 
(vol %) V - I - L
D.0.R
Abundance Ccnposdtlon (%) 
(vol \) V - I - L
SHALT COAL
Abundance Composition (%) 
(vol %) V - I - L
COAL
Abundance Conpoaitlon (%) 
(vol %) V - I - L
23063 2338-40 7.04 98 - 1.5 - 0.5 0.04 50 - 0 - 50 6.0 100-0 - 0 1.0 9 0 - 1 0  - 0
23064 2342-44 0.02 100 - 0 - 0 0.02 100 - 0 - 0 - -
23065 2348-50 3.57 88.5 - 2.8 - 8.7 1.57 80 - 0 - 20 - 2.0 9 5 - 5  - 0
23066 2362-64 8.83 90 - 0 - 10 0.83 82 - 0 - 18 - 8.0 91 - 0.04 - 9
23067 2376-78 0.10 90 - 0 - 10 0.10 90 - 0 - 10 - -
23068 2380-82 0.21 95 - 0 - 5 0.21 95 - 0 - 5 - -
23069 2388-90 0.25 99.5 - 0 - 0.5 0.25 99.5- 0 - 0.5 —
AVERAGE VOLUME 2.86 93 -1 - 6 0.43 84 - 0 - 16 0.86 100-0 - 0 1.57 9 2 - 2  - 6
IN THE FORMATION
T able 4.13: Average abundance and m acérai group com position o f
organic matter in the Talang Akar Form ation in the 
PM K -2 w ell.
SAMPLE HACERAL A B U I D 1 I C B FLUORESCENCE LITHOLOGY OIL SOCKS R wax 
(%)NUMBER GROUP RANGE AVERAGE COLOUR
23063 Cutinite rare-caason sparse orange Shale 0.56
23064 Sporlnite trace trace orange Shale rare hitmens in shale. 0.62
Catinite trace trace orange
23065 Cutinite sparse-canoa sparse orange Shale rare ail cuts in shale. 0.59
Resinite sparse-abundant sparsa orange
23066 Resinite sparse-abundant sparse yellow-orange Shale rare hitmens in shale. 0.62
Cutinite coanon-abundant canon orange Coal
Resinlte oasBoi-abundant canon orange
23067 Sparlnite rare-sparse rare orange Shale 0.59
23068 Sparinite rare-sparse rare orange Shale rare hitmen in shale. 0.61
Cutinite rare rare orange
23069 Sparinite rare rare orange Shale 0.61
Table 4.14: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Form ation in 
the PM K-2 well, Pam anukan-K andanghaur-W aled  
H ig h s .
GH DEPTH Total Organic Hatter D.O.M SHALT COAL COAL
HDHBER (H) In sample
Abundance Ccaposltlco (%) Abundance Composition (%) Abundance Ccaycelticn (%) Abundance Coapoeltlon (%)
(vol %) V - I - L (vol %) V - I - L (vol %) V - I - L (vol %) V - I - L
23052 2600-02 0.44 98 - 0 - 2 0.44 98 - 0 - 2 - -
23053 2610-12 0.44 93 - 0 - 7 0.44 93 - 0 - 7 - -
23054 2618-20 0.15 93 - 0 - 7 0.15 93 - 0 - 7 - -
23055 2626-28 5.10 99.5 - 0 - 0.5 0.10 80 - 0 - 20 5.0 100 - o o -
23056 2632-34 2.15 99 - 0 - 1 0.15 87 - 0 - 13 - 2.0 1 0 0 - 0 - 0
23058 2642-44 0.41 97 - 0.3 - 2.7 0.41 97 - 0.3 - 2.7 - -
23059 2648-50 1.01 99.9 - 0 - 0.1 0.01 93 - 0 - 7 - 1.0 1 0 0 - 0 - 0
23060 2658-60 0.18 89 - 0 - 11 0.18 89 - 0 - 11 - -
23061 2662-64 12.52 93 - 2 - 5 0.52 98 - 0 - 2 - 12.0 93 - 2 - 5
AVERAGE VOLUME 2.43 95 - 1 - 4 0.21 90 - 0 - 10 0.55 100 - 0 - 0 1.67 94 - 2 - 4
D) THE FOBHATIOI
T able 4.15 Average abundance and m acérai group com position of 
organic matter in the Talang Akar Form ation in the 
K IIB-1 w ell.
SAMPLE HACERAL A B U N D A N C E FLUORESCENCE LITHOLOGY OIL SH0U5 R sax
NUMBER GROUP RANGE AVERAGE COLOUR h)
23052 Spor ini te rare-sparse sparse yellow Shale 0.59
Cutinite rare rare yellow-orange
23053 Sporinite rare-sparse sparse orange Sh«ln rare hitueens in shale. 0.59
Cutinite rare-sparse rare orange
Reainite rare rare jelloB-arange
23054 Torini te rare rare orange Shale 0.62
Catini te rare-sparse rare jellov-arange
Reainite rare rare yellow-orange
23055 Sparlili te rare-sparse rare yellow-orange Shale rare hitmens in shale. 0.64
Reainite rare-spersB rare yellow-orange
23056 SparInite rare-sparse rare orange Shale rare bltueena in shale. 0.63
Cutinite rare-sparse rare orange
23058 Sporinite rare-sparse rare orange Shale 0.61
Cutinite rare-sparse rare orange
23059 Sporinite rare rare orange Shale sparse hitmens in shale. 0.60
Reainite rare rare orange
23060 Sporinite rare-cannoo rare orange Shale ooeason hitmens, rare oil haze 0.62
Cutinite rare-anon rare yellow-orange in coal, rare hitmens in dude.
23061 Sporinite rare-ocncn rare orange Shale 0.63
Reainite sparse sparse dk. orange
Sporinite anon-abundant c u u m orange Coal rare bitonns in coal.
Cutinite omen-abundant orange
Reainite crrnnrrt-Hhrmdmrfr CUBICO dk. orange
Table 4.16: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the KIIB-1 well, Jatibarang Sub-basin.
GH DEPTH Total Organic Matter D.O.M SHALT COAL COAL
NUMBER (M) In saaple
Abundance V - I - L Abundance V - I - L Abundance V - I - L Abundance V - I - L
(vol %) (Composition %) (vol %) (Canpositian %) (vol %) (Composition %) (vol %) (Canpositian %)
23036 2270-72 0.49 85.5 - 0.5 - 14 0.49 85.5 - 0.5 - 14 -
23037 2292-94 0.61 98 - 0 - 2 0.61 98 - 0 - 2 -
23038 2298-2300 4.33 99 - 0.1 - 0.9 0.33 94 - 0 - 6 - 4.0 99 - 0.25 - 0.75
23039 2310-12 1.21 91 - 0 - 9 0.21 95 - 0 - 5 - 1.0 90 - 0 - 10
23040 2320-22 40.46 93 - 2 - 5 0.46 98 - 0 - 2 3.0 100 - 0 - 0 37.0 92 - 2 - 6
23041 2326-28 0.94 98 - 0 - 2 0.94 98 - 0 - 2 - -
23042 2342-44 2.11 99 - 0 - 1 0.11 100 - 0 - 0 - 2.0 99 - 0 - 1
23043 2350-52 7.48 96 - 0 - 4 0.48 % - 0 - 4 2.0 94 - 0 - 6 5.0 97 - 0 - 3
23044 2360-62 5.50 99 - 0.2 - 0.8 1.51 99 - 0 - 1 - 4.0 99 - 0.25 - 0.75
23045 2378-80 79.43 98 - 0.9 - 1.1 3.43 99 - 0 - 1 - 76.0 98 - 1 - 1
23046 2386-88 26.52 99 - 0.3 - 0.7 2.61 99 - 0.4 - 0.6 8.0 99 - 1 - 0.01 16.0 98 - 0.6 - 1.4
23047 2396-98 20.53 98 - 1.7 - 0.3 1.52 99.5 - 0 - 0.5 2.0 100 - 0 - 0 17.0 98 - 2 - 0
23048 2402-04 22.23 99 - 1.0 - 0 1,23 100 - 0 - 0 7.0 100 - 0 - 0 14.0 99 - 1 - 0
23049 2410-12 31.22 97 - 3 - 0 4.22 100 - 0 - 0 7.0 100 - 0 - 0 20.0 96 - 4 - 0
23050 2420-22 21.00 98 - 1.7 - 0.3 1.00 93 - 0 - 7 2.0 100 - 0 - 0 18.0 98 - 2 - 0
AVERAGE VOLUME 17.6 97 - 1 _ 2 1.28 98 _ X . 2 2.07 99 _ 0.2 - 0.8 14.3 97 - 1 _ 3
IN THE FORMATION
x = trace
Table 4.17 Average abundance and m acérai group com position o f  
organic matter in the Talang Akar Form ation in the 
CM B-1 w ell.
SAMPLE
NUMBER
MACERAI.
GROUP
A B U 1 D A I C E  
RANGE AVERAGE
FLUORESCENCE
COLOUR
LITHOLOGY OIL SUCHS R max
h)
23036 Sporinite rare-sparse rare orange Shale 0.67
Resinite rare-sparse rare dk. orange
23037 Sporinite rare-sparse rare yellow-orange Shale rare bitumens In diale. 0.67
23038 SparInite rare-sparse rare yellow-orange Shale ce— co hitmen in shale. 0.68
Cu Unite coonon-abundant canon yellow orange
Resinite sparse-canoo sparse yellow-orange
Sporinite rare-sparse rare yellow Coal
23039 Sporini te rare-sparse rare yellow Shale 0.67
Cu Unite rare-sparse rare yellow
Resini te rare-ccmcn rare orange
Spor ini te sparse-abundant sparse yellow Coal 0.64
23040 Sparinite rare-sparse rare orange Shale 0.67
Resinite rare rare orange
Sparinite sparse-major abundant orange Coal
Resinlte sparse-major abundant orange
23041 Sparinite rare-cconou rare orange Shale rare bitumens In shale. 0.67
Cu tini te {parse sparse orange
23042 Sparinite trace trace orange Shale rare hitmens in shale. 0.67
Cutinite trace trace orange
Sparinite rare-conoon rare orange Coal
23043 Sparinite rare-ocancn rare orange Shale 0.66
Cutini te rare-sparse rare orange
Sparinite sparse-abundant sparse dk. orange Shaly coal
Cu Uni te sparse-abundant sparse dk. orange
Sparinite sparse-abundant sparse orange Coal
Cutinite spar se-abundant sparsB dk. orango
Resini te sparse-coBBcn sparse dk. orange
continued
Table 4.18: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Form ation in 
the CM B-1 well, Jatibarang Sub-basin.
SAMPLE MACERAL A B U N D A 1 C B FLUORESCENCE LITHOLOGY OIL SHQNS R aax
NUMBER GROUP RANGE AVERAGE COLOUR h)
23044 Sparinite rare-sparse rare orange Shala 0.71
Cut iiiite sparse sparse orange
Sparinite rare-cr— (m rare dk. orange Coal
Cutini te rare-ccnaun rare dk. orange
23045 Spar inite rare-sparse rare orange Shala 0.73
Sparlili te c o o B o n -B a ju r o n o r a dk. orange Coal
Resini te ccibbkjo  abundant CXUBQQ dk. orange
23046 Sparinite rate-rrmn rare orange Shala rare oil expulalena in coal 0.72
Sparlili te sparse-abundant sparse dk. orange Coal
Sparini te rare-sparse rare dk. orange shalj coal
23047 Sparinite rare-sparse rare orange Shala rare oil expulsions and sparse 0.65
Jteeinlte rare-sparse rare dk. orange oil droplets In shale.
23048 Spar ini le trace trace dk. orange Shala 0.70
23049 Resinite trace trace dk. orange Coal rare hitmens and oil droplets 0.71
Suberinìte trace trace dk. orange Shale In coal.
23050 Spar inite rare-coMBon rare orange Shala rare hitmens and oil cots in 0.73
Resini te rare rare dk. orange shale.
Resinite rare-mam rare dk. orange Coal rare oil expulsions in coal
Table 4.18: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the CMB-1 well, Jatibarang Sub-basin.
DEPTH Total Organic Matter D.0.M SHALY COAL COAL
tiUMBER (M) In sample
Abundance V - I - L AVnmrlanro V - I - L Abundance V - I - L Abundance V - I - L
(voi %) (Composition %) (voi %) (Composition %) (voi %) (Composition %) (voi %) (Composition %)
23105 2220-22 0.28 93 - 0 - 7 0.28 93 - 0 - 7 _ -
23106 2234-36 0.10 90 - 0 - 10 0.10 90 - 0 - 10 - -
23107 2244-46 0.02 100 - 0 - 0 0.02 100 - 0 - 0 - -
23108 2256-58 0.09 78 - 0 - 22 0.09 78 - 0 - 22 - -
23109 2268-70 7.07 94 - 0 - 6 0.07 100 - 0 - 0 2.0 85 - 0 - 15 5.0 9 7 - 0 - 3
23110 2280-82 5.28 99.5 - 0 - 0.5 1.28 98 - 0 - 2 1.0 100 - 0 - 0 3.0 1 0 0 - 0 - 0
23111 2294-96 2.89 94 - 0 - 6 0.89 82 0 - 8 2.0 100 - 0 - 0
AVERAGE VOLOME 2.25 96 - 0 - 4 0.39 92 - 0 - 7 0.71 9 4 - 0 - 6 1.14 98 - 0 - 2
Hi THE FORMATICI
Table 4.19: Average abundance and macérai group com position of
organic matter in the Talang Akar Formation in the 
CM S-1 w ell.
SAMPLE
HUMBER
MACERAL
GROUP
A B U I D A 1 C E  
RAHGE AVERAGE
FLUORESCEXCS
COLOUR
LTEHQL06T OIL SB0HS R nax
K)
23105 Sporinite rare-sparse rare jellos-arange Shale 0.63
Resinite rare rare orange
23106 Sporinite rare-sparse rare orange Shale 0.64
23107 no liptinite (linestooe and shale drainant)
23108 Sporinite rare-sparse rare yellow-orange Shale 0.62
Cutinlte rare-conoo rare orange
23109 Sporinite sparse-abundant sparse orange Coal 0.58
Cut inite sparse-coonon sparse orange
Sporinite sparse-abuodant sparse orange Shaly coal
Cutinlte sparse-abundant sparse orange
23110 Sporinite rare-sparse rare yelloworange Siale 0.59
Liptodetrinite rare-comoo rare orange
23111 Sporinite sparse-ocnnan sparse orange Shale 0.65
Cutinlte sparse sparse orange
23112 no liptinite (lisent cm drainant)
Table 4.20: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Formation in
the CMS-1 well, Jatibarang Sub-basin.
gm
NUMBER
DEPTH
(M)
Total Organic Natter 
In sample
Abundance V - I - L 
(vol %) (Ccnpositicm %)
D.0.H
Abundance V - I - L 
(vol %) (CcBçoaitian %)
SHALY COAL
Abundance V - I - L 
(vol %) (Caqpoaition %)
COAL
Abundance V - I - L 
(vol %) (Caqpositian %)
23092 1966-68 0.08 88 - 0 - 12 0.08 88 0 12
23093 1976-78 0.08 100 - 0 - 0 0.08 100 - 0 - 0 -
23094 1990-92 0.02 100 - 0 - 0 0.02 100 - 0 - 0 - -
23095 2006-08 0.03 91 - 0 - 9 0.03 91 - 0 - 9 -
23096 2028-30 0.08 % - 0 - 4 0.08 % - 0 - 4 _
23097 2048-50 0.15 87 - 0 - 13 0.15 87 - 0 - 13 _
23098 2058-60 0.07 87 - 0 - 13 0.07 87 - 0 - 13 -
23099 2088-90 14.29 99 - 0 - 1 0.29 99.5 - 0 - 0.5 - 14.0 99 - 0 - 1
23100 2098-2100 0.07 88 - 0 - 12 0.07 88 - 0 - 12 _
23101 2108-10 10.08 96 - 0 - 4 0.08 99 - 0 - 1 - 10.0 % - 0 - 4
23102 2118-20 4.33 99.9 - 0 - 0.1 0.33 99 - 0 - 1 - 4.0 100 - 0 - 0
23103 2128-30 3.89 73 - 26 - 1 0.89 36 - 57 - 7 - 3.0 83 - 17 - 0
AVERAGE VOLUME 2.76 95 - 3 - 2 0.18 72 - 22 - 6 - 2.58 96 - 2 - 2H  THE FORMATION
Table 4.21: Average abundance and macérai group com position of
organic matter in the Talang Akar Form ation in the SIN- 
3 w ell.
SAMPLE
HUMBER
HACER1L
GROUP
A B U H D A H C K  
RASCE AVERAGE
FLUORESCENCE
COLOUR
LITHOLOGY OIL SH0HS R sax
h)
23092 Sparlnite rare-sparse rare jelloH-arange Shale 0.66
23095 Sparlnite rare rare yellow-orange Shale rare oil droplets, oil cuts 0.67
23096 Sparlnite rare-sparse rare orange Stale and bituses in shale. 0.71
Resini te rare-sparse rare orange
23097 Sparlnite rare-sparse rare yellow Shale 0.70
Catinite rare-sparse rare orange
Resinite rare-sparse rare orange
23098 Sparlnite rare-sparse rare yellow-orange Shale rare hitmens in risile. 0.67
Cutinite rare-sparse rare yellow
23099 Sparlnite rare rare orange Shale 0.76
Sparlnite sparse-abundant sparse orange Coal rare hitmens and oil expul-
Cutinite sparse-abundant sparse orange alca in coal.
Resini te rare-abundant sparse arange-dk orange
23100 Sparlnite rare-sparse rare orange Shale 1.24
Cutinite rare-sparse rare orange
Resinite rare rare yellow-orange
23101 Sparlnite rare rare orange Shale 2.40
Sparlnite sparse-abundant sparse orange Coal rare hitmens in coal.
Cutinite rare rare orange
Resinite rare rare orange
23102 Sparlnite rare-sparse rare orange Shale 3.65
Cutinite rare-sparse rare orange
Resinite rare rare yellow-orange
23103 Sparlnite rare-abundant rare orange Shale rare dead oil in sand 3.47
Table 4.22: Summary of type and abundance of liptinite and its oil
generating indicators for the Talang Akar Form ation in 
the SIN-3 well, Jatibarang Sub-basin.
GM DEPTH Total Organic Matter D.O.M SHALT COAL COAL
NUMBER (M) In sampleA hnnftonra V - I - L AVum Ainr» V ~ I ~ L » n m A m rn  V “ I - L AblinflaTlOB V ~ 1 ~ L
(vol %) (Composition %) (vol %) (Composition \) (vol %) (Composition %) (vol %) (Composition %)
23072 1620-22 1.07 62 - 38 - 0.4 0.06 91 - 0 - 9 - 1.0 60 01§i
23073 1630-32 0.11 100 - 0 - 0 0.11 100 - 0 - 0 - -
23074 1642-44 0.89 56 - 0 - 44 0.89 56 - 0-44 - -
23075 1650-52 0.72 97 - 0 - 3 0.72 97 - 0 - 3 - -
23076 1662-64 0.40 98 - 0 - 2 0.40 98 - 0 - 2 - -
23077 1670-72 n o o r g a n 1 c m a t t e r
23078 1682-84 n o o r g a n i c m a t t e r
23079 1696-98 rare o r g a n i c m a t t e r
23080 1702-04 rare o r g a n i c m a t t e r
23081 1710-12 0.11 100 - 0 - 0 0.11 100 - 0 - 0 - -
23082 1714-16 40.17 97.3 - 0.7 - 0 0.17 100 - 0 - 0 1.0 100 - 0 - 0 39.0 99.7 - 0.3-0
23083 1720-22 0.13 100 - 0 - 0 0.13 100 - 0 - 0 - -
23084 1726-28 0.07 100 - 0 - 0 0.07 100 - 0 - 0 - -
23085 1736-38 0.22 100 - 0 - 0 0.22 100 - 0 - 0 - -
23086 1750-52 0.20 100 - 0 - 0 0.20 100 - 0 - 0 - -
23087 1766-68 20.72 100 - 0 - 0 0.72 100 - 0 - 0 8.0 100 - 0 - 0 12.0 100 - 0 - 0
23088 1782-84 0.01 100 - 0 - 0 0.01 100 - 0 - 0 - -
23089 1772-74 9.66 99.8 - 0.2 - 0 0.66 98 - 2 - 0 8.0 100 - 0 - 0 1.0 100 - 0 - 0
23090 1792-94 rare o r g a n i c m a t t e r
23091 1800-02 0.42 100 - 0 - 0 0.42 100 - 0 - 0 - -
AVERAGE VOLUME 4.99 99 0.5 - 0.5 0.34 91 _ x - 9 1.13 100 _ 0 - 0 3.53 99 - 1 - 0
H  THE FORHATIOH
x = trace
Table 4.23: Average abundance and macérai group com position of
organic matter in the Talang Akar Formation in the 
AJW -1 w ell.
SAMPLE
RUHBER
HACKRAL
GROUP
A B U X D A 1 C E  
RARGR AVERAGE
FLUQRESCERCE
COLOUR
LITHOLOGY OIL SHCBS R sax
h)
23072 Sparinite rare-sparse rare orange Shflla rare hitmens in shale. 0.66
23073 d o  llptlnite (shale and Hiwtnna dominant) sparse hitmans In aUtstcne. 0.76
23074 Sparinite rare rare jello* Shale 0.76
Reslnite sparse-abundant sparse ' dk. orange
23075 Sparinite rare-sparse rare orange Shale 0.76
23076 Sparinite rare-sparse rare orange Shale rare hitmens In siltstcne 0.77
Resinite rare rare dk. orange and shale.
23077 no llptlnite (limestone and shale dominant)
23078 no llptlnite (limestone and shale dominant)
23079 no llptlnite (limestone and shale dominant)
23080 no llptlnite (limestone and shale dominant)
23081 Cutinite trace trace orange Shale rare hitmens In shale. 0.83
23082 Resinite trace trace dk. Grange Shale rare ail expulsion in coal. 0.82
23083 no Llptlnite (limestone and shale dominant) 0.84
23084 no llptlnite (shale and limestone dominant) 0.86
23085 no llptlnite (shale and limestone dominant) 0.86
23086 no llptlnite (limestone and shale dominant) rare hitmens in shale 0.90
23087 d o  llptlnite (shale and limestone dominant) Coal rare hitmens In cool. 1.00
23088 no llptlnite (limestone and shale dominant)
23089 Sparinite trace trace dk. orange Shale rare oil expulsions In cool. 1.00
23090 no llptlnite (shale and limestone dominant) 0.99
23091 no llptlnite (sandstone and shale dominant) 1.02
Table 4.24: Sum m ary of type and abundance o f lip lin ite and its oil
generating indicators for the Talang Akar Form ation in 
the AJW -1 w ell, Arjawinangun High.

F igure 5 .1: G eneralised  zone o f hydrocarbon generation  in relation
to m aturation ind icators (from  K antsler et al.. 1 9 78 ;  
C ook, 1982; S tru ck m eyer , 1988).
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Figure 5.3: Plot of vitrinite reflectance versus depth for sam ples
from the Talang Akar Form ation.
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Figure 5.5: Plot of geotherm al gradient versus reflectance gradient
show ing no correlation between these gradients.


>MS~4
PM K-2 KHB-I CMB*I C1IS-J 8JN*1 
*  *  *  *  *
- i
_  2
J CIPUTAT 
SU B-BA SIN
RENGASOENGKLOK
H IG H
PAMANUKAN-
PASIR PUTIH K'HAUR - WALED 
SU8 - BASIN H IG H
JATIB.ARANG ARJAW1NANGUN
SU B-BA SIN  H IG H
Figure 5.8: Schem atic cross-section A-C through the onshore
Northwest Jawa Basin showing vitrinite reflectance  
levels for the Talang Akar Form ation. Sub-surface  
faults are interpreted from basement configuration  
(Patm osukism o & Y ahya, 1974).
Figure 5.9: Plot of depth versus vitrinite reflectance for the Talang
& Akar Form ation in the CPT-1 well, Ciputat Sub-basin.
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Akar Formation in the CMB-1 and SIN-3 wells, 
Jatibarang Sub-basin.
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Figure 5.18: Karweil (1956) nom ogram  as m odified by Bostick  
(1973) relating tem perature and burial time to rank
oo
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area studied.
r
Well Name Present well 
status
Formation 
thickness (m)
Sample
number
Depth
(m)
R max
h>
R a n g e Number
. (D
Standard
Deviation
CPT-1 Dry hole 1173 -  1464 22859 1340-42 0.49 0.43-0.57 18 0.04
(291) 22860 1352-54 0.48 0.44-0.55 10 0.04
22861 1364-66 0.48 0.43-0.53 11 0.04
22862 1374-76 0.52 0.46-0.59 16 0.04
22863 1382-84 0.54 0,48-0.63 13 0.05
22864 1402-04 0.53 0.49-0.55 6 0.02
22865 1410-12 0.56 0.49-0.62 10 0.04
22866 1430-32 0.53 0.47-0.60 25 0.03
22867 1440-42 0.52 0.48-0.58 25 0.03
22868 1446-48 0.52 0.49-0.58 10 0.03
22869 1460-62 0.53 0.48-0.67 25 0.05
Mean R max of the Talang Wear Formation : 
v 0.52 0.48-0.56 11 _0.04
Table 5.3: Reflectance data for the Talang Akar Form ation in the
CPT-1 w ell, Ciputat Sub-basin.
Table 5.1: Geothermal gradient data for the study area. 
( Thamrin et ah, 1982)
WELL NAME SUB-BASIN GEOTHERM.GRAD.
/ HIGH ( C/100M)
CPT -1 Ciputat Sub-basin 3.29
MB -4 Rengasdengklok High ca.4.00
PWK -1 Pasirputih Sub-basin 4.22
CLS -1 Pasirputih Sub-basin ca.4.23
CLU -2 Pasirputih Sub-basin ca.4.00
PMK -2 P 'nukan-K'haur-Waled Highs 3.88
WLU -1 P 'nukan-K*haur-Waled Highs 4.35
KHB -1 Jatibarang Sub-basin ca.4.35
CMB -1 Jatibarang Sub-basin 4.30
CMS -1 Jatibarang Sub-basin 4.80
SIN -1 Jatibarang Sub-basin 4.22
SIN -2 Jatibarang Sub-basin 3.48
SIN -3 Jatibarang Sub-basin 3.15
AJW -1 Arj awinangun High 4.44
Table 5.2: Calculated reflectance gradients for the study 
area
WELL DEPTH REFLEC. GRAD. GEO. GRAD.
NAME INTERVAL (M) (% Rvmax/100M) (°C/100M
CPT-1 1340-1462 0.06 A 3.29
MB -4 1454-1493 0.23 A ca 4.00
PWK-1 2566-3048 0.18° 4.22
CLS-1 2512-2658 0.08 A ca 4.23
CLU-2 2146-2260 0.07 A ca 4.00
PMK-2 2338-2404 0.120 3.88
WLU-1 2008-2096 0.10 a 4.35
KHB-1 2580-2664 0.08 a ca 4.35
CMB -1 2270-2422 0.06 a 4.30
CMS-1 2212-2296 0.09 a 4.80
SIN-3 1966-2130 1.71 a 3.15
AJW-1 1620-1802 0.20 □ 4.44
Note : a  Low level
□ Moderately high level 
a High level
tîoll Home Present well Formation Sample Depth R max R a n g e Nimber Standard
status thicknoss (m) number (mi/ft) (%) . (*) Deviation
RDH-2/MB-4 Oil & gas 1453.3-1500.2 22982 1454/4770 0.49 0.38-0.58 32 0.05
(47) 22983 1457/4780 0.45 0.35-0.54 29 0.05
22984 1460/4790 0.48 0.40-0.60 18 0.06
22985 1466/4810 0.48 0.41-0.61 18 0.05
22986 1469/4820 0.48 0.45-0.64 12 0.05
22987 1475/4840 0.53 0.46-0.67 11 0.06
22988 1478/4850 0.54 0.48-0.68 7 0.06
22989 1484/4870 0.49 0.44-0.64 33 0.06
22990 1487/4880 0.47 0.40-0.55 22 0.04
22991 1493/4900 0.46 0.40-0.58 25 0.04
Mean R wax of the Talang 
V
Akar Formation : 0.49 0.45-0.54 10 0.05
Table 5.4: Reflectance data for the Talang Akar Formation in the
MB-4 well, R engasdengklok High.
Holl Homo Prosont voll Faraatloo Sflwjilo Doptb B max B a n g e R unbar Standard
status thidmeas (■) number (■) b) (t) Dovlatico
PWI-1 Gas {CO ) 2560-3050 22992 2566-68 0.71 0.65-0.83 26 0.05
(490) 22993 2570-72 0.77 0.69-0.85 22 0.05
22994 2580-82 0.81 0.71-0.90 20 0.06
22995 2586-88 0.77 0.70-0.88 23 0.04
7 2 9 % 25%-98 0.84 0.71-0.95 30 0.06
22997 2608-10 0.85 0.77-0.95 15 0.05
22998 2616-18 0.94 0.81-1.04 20 0.07
22999 2626-28 0 . % 0.84-1.06 13 0.08
23000 2682-84 0.99 0.87-1.09 20 0.07
23001 2692-9-1 1.08 0.95-1.15 46 0.05
23002 26%-98 1.06 0.98-1.17 29 0.05
23003 2834-36 1.19 1.09-1.29 22 0.06
23004 2812-44 1.20 1.11-1.32 29 0.06
23005 2848-50 1.23 1.14-1.32 14 0.07
23006 2858-60 1.23 1.15-1.34 44 0.05
23007 2866-68 1.26 1.17-1.37 38 0.06
23008 2880-82 1.29 1.20-1.38 25 0.06
23009 2886-88 1.35 1.24-1.45 30 0.06
23010 2894-96 1.36 1.26-1.47 22 0.06
23011 2902-04 1.38 1.28-1.48 30 0.06
23012 2914-16 1.38 1.33-1.47 15 0.05
23013 2922-24 1.42 1.34-1.52 35 0.05
23014 2936-38 1.42 1.34-1.52 27 . 0.05
23015 2944-46 1.43 1.35-1.55 23 0.06
23016 2952-54 1.43 1.35-1.55 25 0.06
23017 2960-62 1.44 1.36-1.57 21 0.05
23018 2972-74 1.44 1.35-1.55 15 0.07
23019 2982-84 1.45 1.38-1.56 18 0.05
23020 2994-96 1.47 1.40-1.58 28 0.05
23021 3004-06 1.50 1.40-1.61 25 0.06
23022 3018-20 1.50 1.43-1.63 25 0.05
23023 3028-30 1.53 1.42-1.65 25 0.07
23024 3036-38 1.57 1.45-1.65 25 0.07
23025 3046-48 1.58 1.48-1.67 25 0.06
Bean B rau of the Tolam Ikar Fanatico tV 1.23 0.71-1.58 34 0.06
Table 5.5: Reflectance data for the Talang Akar Form ation in the
PW K-1 w ell, Pasirputih Sub-basin .
Roll B o w Present »oil Formation Sample Depth B max B a o g e lubber Standard
status thickness (■) nimbar (■) 1%) (') Deviation
CLS-1 Oil S  Gas 2460-2660,5 23123 2512-14 0.58 0.51-0.66 19 0.05
(200,5) 23124 2530-32 0.58 0.52-0.67 11 0.04
23125 2540-42 0.59 0.53-0.68 12 0.05
23126 2568-70 0.60 0.54-0.69 16 0.05
23127 2580-82 0.61 0.55-0.70 20 0.05
23128 2589 Llnostcne, d o vltrialto - -
23129 2594-95 0.60 0.55-0.71 16 0.05
23130 2595 Linestono, oo vitrlnlto - -
23131 2598-2600 0.64 0.56-0.73 16 0.05
23132 2600-01 0.64 0.59-0.68 10 0.03
23133 2602 0.62 0.57-0.74 25 0.05
23134 2610 0.56 0.52-0.60 3 0.04
23135 2628-30 0.61 0.57-0.71 18 0.04
23136 .2620-22 0.63 0.54-0.71 19 0.05
23137 2636,6 0.64 0.56-0.72 37 0.05
23139 2654-55 0.60 0.57-0.69 26 0.03
23140 2655 0.64 0.58-0.74 50 0.03
23141 2658-60 0.61 0.57-0.68 30 0.03
23142 2658 0.68 0.59-0.76 46 0.05
H o o d B »ax of the Talaug Ikar Formation : 
V
0.61 0.56-0.68 17 0.04
c l o -2 Oil fi gas 2138-2264 23026 2146-48 0.52 0.47-0.60 20 0.04
(126) 23027 2166-68 Limes tone, no vltrlalto - -
23028 2174-76 0.54 0.48-0.64 15 0.05
23029 2180-82 0.57 0.50-0.62 5 0.05
23030 2204-06 0.56 0.52-0.65 25 0.04
23031 2214-16 Limestone, d o  vltrlalto - -
23032 2222-24 0.60 0.53-0.67 25 0.04
23033 2234-36 0.59 0.53-0.63 10 0.03
23034 2246-48 0.57 0.54-0.63 30 0.02
23035 2258-60 0.60 0.57-0.64 25 0.02
loan B b o x of the Talaog Ikar Formation :
V
0.57 0.52-0.60 8 0.04
Table tn a\ 9 • Reflectance data for the Talang Akar Formation in the
CLS-1 and the CLU-2 wells, Pasirputih Sub-basin •
Well fcne Present well Formation SasgxLe Depth R nax R a n g e Humber Standard
status thickness (a) umber (») h) (%) Deviation
PMK-2 6as (CO ) 2327-2391 23063 2338-40 0.56 0.48-0.65 27 0.05
(M) 23064 2342-44 0.62 0.55-0.71 11 0.05
23065 2348-50 0.59 0.54-0.75 24 0.06
23066 2362-64 0.62 0.56-0.80 28 0.05
23067 2376-78 0.59 0.54-0.65 12 0.04
23068 2380-82 0.61 0.56-0.70 18 0.04
23069 2388-90 0.61 0.56-0.74 25 0.04
Mean R Bax of the Talaug Afar Formation :V 0.60 0.56-0.61 7 0.05
WLD-1 Gas 2005-2096 23113 2008-10 0.57 0.50-0.66 25 0.04
(91) 23114 2014-16 0.59 0.52-0.68 20 0.05
23115 2024-26 0,54 0.50-0.62 25 0.04
23116 2036-38 0.58 0.52-0.72 25 0.05
23117 2048-50 0.62 0.53-0.73 30 0.05
23118 2056-58 0.62 0.53-0.75 30 0.05
23119 2068-70 0.60 0.55-0.64 10 0.04
23120 2078-80 0.63 0.59-0.71 11 0.04
23121 2088-90 0.59 0.53-0.70 25 0.05
23122 2094-96 0.60 0.55-0.72 32 0.04
Mean R nax of the Talaug Hka** Formation :V 0.59 0.54-0.63 10 0.04
Table 5.7: Reflectance data for the Talang Akar Formation in the
PM K-2 and WLU-1 wells, Pam anukan-K andanghaur-
W aled Ilighs.
Hell Dana Present veil Formation Sample Depth 9 max B a n g e Umber Standard
statua thickness (■) number (m) U) (*) Deviation
KHB-1 Oil & gaa 2584-2669 23052 2600-02 0.59 0.53-0.69 13 0.06
(85) 23053 2610-12 0.59 0.51-0.68 11 0.06
23054 2618-20 0.62 0.54-0.69 20 0.04
23055 2626-28 0.64 0.58-0.67 12 0.03
23056 2632-34 0.63 0.60-0.65 8 0.02
23058 2642-44 0.61 0.56-0.69 10 0.05
23059 2648-50 0.60 0.53-0.66 15 0.04
23060 2658-60 0.62 0.59-0.65 4 0.03
23061 2662-64 0.63 0.59-0.71 39 0.03
Mean B max of the Talaog Ikar Formation :
V
0.61 0.59-0.64 9 0.04
CMS-1 Oil S gas 2214-2326 23105 2220-22 0.63 0.57 0.69 20 0.03
(112) 23106 2234-36 0.64 0.58-0.69 8 0.03
23107 2244-46 0.65 0.55-0.70 8 0.05
23108 2256-58 0.62 0.54-0.72 zy 0.04
23109 2268-70 0.58 0.53-0.67 31 0.04
23110 2280-82 0.59 0.55-0.68 40 0.03
23111 2294-% 0.65 0.56-0.73 12 0.05
23112 2321 Limostane, no vitrlnite
Moan R ■«* of the Talaog Ikar Farmati on : V 0.62 0.58-0.65 7 0.04
Table 5.8: Reflectance data for the Talang Akar Formation in the
KIIB-1 and CMS-1 wells, Jatibarang Sub-basin.
Wall Sane Preaoot wall 
status
Formation 
thickness (■)
Satoplo
amber
Depth
(a)
B BOX 
1»)
B a n g «
(')
lumbar Standard
Doviaticn
CMB-1 Gas 2267-2422 23036 2270-72 0.67 0.55-0.76 27 0.06
(1S5) 23037 2292-94 0.67 0.57-0.79 36 0.06
23033 2298-2300 0.68 0.59-0.81 28 0.07
23039 2310-12 0.67 0.60-0.73 10 0.04
23040 2320-22 0.64 0.60-0.73 21 0.04
23011 2326-28 0.67 0.61-0.77 14 0.06
23042 2342-44 0.67 0.62-0.79 15 0.04
23043 2350-52 0.66 0.60-0.n 35 0.04
23044 2360-62 0.71 0.63-0.82 31 0.05
23045 2378-80 0.73 0.65-0.84 44 0.04
23016 2386-88 0.72 0.66-0.85 41 0.04
23047 2396-98 0.65 0.61-0.74 30 0.03
23048 2402-04 0.70 0.62-0.78 44 0.05
23019 2410-12 0.71 0.67-0.79 29 0.03
23050 2420-22 0.73 0.67-0.86 36 0.05
Moon B
X
b o x of thu Talaog Akar Formation i 0.68 0.64-0.73 15 0.05
SIX-3 Gas 1967-2132 23092 1966-68 0.66 0.60-0.74 20 0.05
(165) 23093 19/6-78 0.70 0.61-0.78 20 0.05
23094 1990-92 0.69 0.62-0.78 15 0.01
23095 2006-08 0.67 0.62-0.75 15 0.04
23096 2028-30 0.71 0.63-0.77 15 0.05
23097 2048-50 0.70 0.64 0.80 26 0.04
23098 2058-60 0.67 0.65-0.71 10 0.02
23099 2088-90 0.76 0.66-0.88 18 0.07
23100 2098-2100 1.24* 0.92-1.61 7 0.25
* High readings duo to 23101 2108-10 2.40* 1.03-3.13 30 0.45
proannuo of vitriolto ooko 23102 2118-20 3.65* 1.12-5.94 30 1.41
23103 2128-30 3.47» 2.01-6.39 20 1.46
Boao fl ■ax of tha Talang Akar Formation : 1.36 0.66-3.47 12 0.32V
Table 5.9: Reflectance data for the Talang Akar Form ation in the
CM B-1 and SIN -3 w ells, Jatibarang Sub-basin .
Veli lona Present «eli Fonction Sanalo Depth R nax R a n g e limber Standard
status thickness (■) number (») h i (*) Deviation
iJH-1 Drj boia 1621-1809 23072 1620-22 0.66 0.61-0.73 16 0.04
(188) 23073 1630-32 0.76 0.69-0.83 14 0.04
23074 1642-44 0.76 Q.68-0.B4 8 0.07
23075 1650-52 0.76 0.69-0.87 30 0.05
23076 1662-64 0.77 0.71-0.85 20 0.04
23077 1670-72 Ho vitrinite - -
23078 1682-84 Ho vitrinite - -
23079 1696-98 0.81 0.76-0.87 9 0.05
23080 1702-04 0.80 0.77-0.84 4 0.03
23081 1710-12 0.83 0.77-0.90 13 0.05
23082 1714-16 0.82 0.78-0.90 33 0.03
23083 1720-22 0.84 0.78-0.92 7 0.05
23084 1726-28 0.86 0.79-0.94 9 0.05
23085 1736-38 0.86 0.80-0.% 14 0.05
23086 1750-52 0.90 0.83-0.98 9 0.06
23087 1766-68 1.00 0.90-1.09 43 0.04
23088 1782-84 Ho vitrinite - -
23089 1772-74 1.00 0.92-1.11 33 0.06
23090 1792-94 0.99 0.93-1.12 8 0.07
23091 1800-02 1.02 0.95-1.15 18 0.06
Moan B nax of tbe Tolang àkar Fanatico :
V
0.76 0.66-1.02 17 0.05
Table 5.10: Reflectance data for the Talang Akar Formation in the
AJW -1 well, Arjawinangun High.
Area well
Name
Depth
(H)
Age
(My)
R max
r%>
Tpres
C'C)
Tgrad
(°C>
liso
(°C)
Grad:Isa
Uiputat CPT-1 1340 23 0.49 44 103 68 -0.69
Sub-basin 1402 23 0.53 46 119 78 -0.78
1460 23 0.53 48 119 78 -0.73
Rengasdeng- RDH-2 1457 23 0.45 58 103 68 -0.28
klok High |MB-4) (4780ft)
147B 23 0.54 59 120 79 -0.49
(4050ft)
Pasir putih FWK-1 2566 23 0.71 100 175 113 -0.08
i Sub-basin 2682 23 0.99 113 221 142 -0.37
2902 24. 1.38 122 255 163 -0.45
3046 24 1.58 128 272 174 -0.47
CLS-1 2530 23 0.58 107 -136 89 0.38
2600 23 0.64 110 154 100 0.19
2658 23 0.68 112 170 110 0.03
CLn-2 2146 23 0.52 90 117 77 0.32
2258 23 0.60 95 146 95 0.00
Pamanukan- PMK-2 2340 23 0.56 91 132 86 0.11
Xandanghaur- 2388 23 0.61 93 148 96 -0.06
Waled Highs WLU-1 2008 23 0.57 87 133 87 0.00
2094 23 0.60 91 146 95 -0.08
Jatibarang CMB-1 2270 23 0.67 98 168 109 -0.19
Sub-basin 2402 23 0.70 103 173 112 -0.15
KHB-1 2580 23 0.54 121 120 79 1.02
2642 23 0.61 124 148 96 0.54
CMS-i 2212 23 • 0.60 106 146 95 0.21
2294 23 0.65 110 157 102 0.15
SIM-3 1966 23 0.66 62 167 108 -0.81
2028 23 0.71 64 175 113 -0.79
2088 23 0.76 66 284 119 -0.81
2108 24 2.40 66 330 210 -1.20
2128 24 3.47 S7 394 250 -1.27
Arjawinangun AJW-1 1620 23 0.66 72 167 108 -0.61
High 1702 24 0.80 75 199 128 -0.75
1800 24 1.02 80 226 145 -0.80
Table 5.11 : Calculation of thermal history in the study
area.

Key :
Pr pristana 
Ph phytana
ia -C 22  intarnal standard
1-18 isoprenoid w/18 carbon atoms 
W -T -R  compounds of bicadlnanaa
9 ..35  numbar of carbon atoms In the n-alkanes
F igu re 6.1: W hole oil gas chrom atogram  for the K H B-1 oil, 
sh ow in g  sim ilar  odd-to-even  carbon num ber  
predom inance and a high relative content o f pristane.
Figure 6.2: W hole oil gas chrom atogram s for the CLS-1 and CLU-2 
oils show ing a slightly high relative odd-to-even carbon  
num ber predom inance and a high relative content of 
p rista n e .
Figure 6.3: R elationship between ratio of Pr/n-C17 to Ph/n-C18; 
' high Pr/n-C 17 is associated with terrestrial organic
m atter.
CT0
22a
40
22S+22R
Figure 6.4: MRM mass chrom atogram s from the GC-M S analysis of 
the CLU-2 oil (M /Z 191) showing hopane and m oretane  
intensity and presence o f oleanane.


Table 6.1: Summary of liquid and gas chromatograph 
data.
WELL Pesprvoir
depth(m)
SAT
<%>
AROM
(%)
NSOaSPH
(%)
SAT/AR0H Pr./Ph Pr/n-C17 Ph/n-C18 C21+C22
C28+C29
CLS-1 1804 54.1 36.6 9.3 1.48 8.41 3.18 0.35 0.81
CLU-2 2231 64.1 29.3 6.6 2.19 8.43 2.95 0.34 0.79
KHB-1 2434 74-7 21.1 4.2 3.54 8.10 2.43 0.30 0.91
NW.M 970 1) 58.2 32.0 9.8 1.82 7.88 1.71 0.22 -
NWJ-2 1293 1) 50.6 22.8 26.6 2.22 7.24 1.43 0.20 -
P.RG-3/1 2) 68.5 25.7 5.8 2.66 8.01 2.08 0.25 0.91
G 2036 3) 61.6 14.9 23.4 4.13 9.40 1.03 0.14 _
2216
Note : 1 data from offshore Northwest Jawa Basin provided by 
Ralkolo, T. (pets. comm).
2 data from unshore South Sumatera Basin provided by 
Ruhiaiito (pers. comm).
3 data from Eocene New Zealand cited from Connan & Cassou
Table 6.2: Characteristic biomarkers of crude oil from the 
area studied.
WELL
BIOHARKER SOURCE PARAMETERS BIOHARKEB MATURITY PARAMETERS
Sterane Hopane C29 Oleanane
Area
Steranes ratios 
C27 : C28 : C29
Bicardinanes ratios 
W : T : R (%)
Hopanes Steranes C30 Horetane
Hopane Horetane C30 C31 S/S*R C32 S/S*R C29 S/S*R C30 Hopane
CLS-1 0.45 14.1 0.94 99.9 19.5 78.3 251 25 60 15 0.53 0.57 0.52 0.07
CLll-2 0.38 15.2 0.85 53.4 8.4 31.6 103 19 67 15 0.58 0.61 0.54 0.06
KHB-1 0.44 15.98 0.53 19.6 3.7 14.0 46.9 21 78 1 0.57 0.57 0.52 0.06
Table 6.3: Biomarker peak assignments (M/Z 191).
Peak label * C o m p o u n d  n a m e
W Cis cis trans C30 bicadinane
T Trans trans trans C30 bicadinane
T» C30 bicadinane
R Homobicadinane
R ’ C30 bicadinane
Ol. 18a(H) + 18B(H) Oleanane
X Unidentified triterpenoid
C29 17a(H), 21B(H) - 30-norhopane
* Refer to Figure 6.5
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A = Liptinite + 0.3 Vitrinite + 0.05 Inertinite (Voi.% of sample)
F igu re  7.1: P lot o f score A and S1+S2 (from  R ock-E val) for Early
C retaceous sam ples show ing estim ated  envelopes for oil 
gen eration  poten tia l (from  Struckm eyer, 1988).
Table 7.1: Maturation ranges for oil generation from 
various macerals (from Cook, 1986).
Reflectance of co-existing vitrinite (^max)
Maceral
Initial
generation
Main oil generation 
range
Effective 
oil dead-line
Relative oil Field
Inertinite 0.40 approx 0.8% Low but inertinite 
may be significant 
in relation to 
migration of oil.
Resinite 0.40-0.45 0.50-0.80 1.00 High
Suberinite 0.45 0.50-0.80 1.00 Moderate to high
Bituminite 0.40 0.50-0.80 0.90 Moderate to high
Vitrinite 0.45 0.50-1.00 1.30 Moderate
Sporinite and 
Cutinite
0.60 0.7-0-0.90 1.10 High
fclginite 0.70 0.75-0.95 1.10 Very high
Table 7.2: Organic matter type, oil generating indicators and
maturity related to hydrocarbon generation and present
hydrocarbon accumulations (oil &  gas wells).
WELL NAME M B - 4 C L S -  1 C L U - 2 K H B -  1 C M S -  1
Maturation range 
for the TAF (R max)V 0 . 4 5 - 0 . 5 4 0 . 5 6 - 0 . 6 8 0 . 5 2 - 0 . 60 0 . 5 9 - 0 . 6 4 0 . 5 8 - 0 . 6 5
Macérai:
Vitrinite HI HI HI HI HISporinite * H H H HCutinite * H H H HResinite HI HI HI HI HISuberinite - — — - . -
Liptodetrinite H - - - H
Oil generation 
indicators :
Exsudatinite H - - - -Oil droplets + + + - -
Oil cuts - - - -
Bitumens + — + + -
Present well status Oil & Gas Oil & Gas O i l  & Gas Oil & Gas Oil & Gas
Note H initial generation 
#1 main generation 
\ 2  Upper part of the formation has 
main potential generation
+ present 
- absent
* no potential to generate
Table 7.3: Organic matter type, oil generating indicators and
maturity related to hydrocarbon generation and present
hydrocarbon accumulations (dry-holes).
WELL N&ME C P T - 1 Ì J 8 - 1
Maturation range
for the TAF (R max)
V
0.48 - 0.56 0.66 - 1.02
Macerai:
Vitrinite #1 #1
Sporinite * #1
Cutinite * #1
Resinite #1 #1
Suberinite #
Liptodetrinite #
Oil generation 
indicators:"
Exsudatinite - —
Oil droplets + . • —
Oil cuts H- -f
Bitumens -f- +
Present well status Dry-hole Dry-bole
Note : # initial generation + present
#1 main generation " absent
* no potential to generate 
potential generation
Table 7.4: Organic matter type, oil generating indicators and
maturity related to hydrocarbon generation and present
hydrocarbon accumulations (gas wells).
WELL NAME W L U - 1 C M B - 1 S I N - 3 P W K - 1 P M K - 2
Maturation range
for the TAF (R max)V 0.54-0.63 0.64-0.73 0.66-3.47 0.71-1.58 0.56-0.62
Maceral:
Vitrinite #1 #1 #1 #1 #1
Sporinite # #2 #2 #Cutinite # #-#l #2 #2 #Resinite n n #2 #2 #1Suberinite # - - - -Liptodetrinite — — — — -
Oil generation 
indicators:
Exsudatinite # - - - -Oil droplets + + + + -
Oil cuts - + + - 4-
Bitumens + + + + +
Present well status Gas Gas Gas CO2 Gas CO2 Gas
Note : # initial generation + present
#1 main generation - absent
#2 Upper part of the formation has 
main potential generation
Table 7.5: Rock-Eval pyrolysis data for samples from the CLS-1 well
Well
Name
Depth
(m)
Score A Potential 
source rock
S +s 
( Kçj/t8n)
Potential 
source rock
TOC
(%)
Rocks
Unit
CLS-1 2602 0.06 poor 0.11 poor 0.5 DOM
2655 8.06 good 18.80 good 5.4 DOM S. COAL
2658 0.67 poor 2.14 poor 1.6 DOM
T able 7.6: R ating system  for an evaluation  o f hydrocarbon
gen eratin g  potential (from  S tru ck m eyer , 1988).
Score A 
L+0.3V+0.05I)
Hydrocarbons generated 
potential
X < 3 Poor
3 > X < 6 Fair
6 > X < 1 0 Good
10 > X < 5 0 Very Good
50 > X Excellent
L~Liptinite V=Vitrinite I=Inertinite
T able 7.7: Scores o f hydrocarbon potential for coals and DOM
within the Talang Akar Formation from 12 oil wells in 
the area studied.
WELL NAME N
Score A Hydrocarbon Generation Potential
R a n g e  MEAN
CPT-1 11 0.04-12.22 3.01 F a i rMB-4 10 0.04- 7.85 2.37 P o o r
PWK-1 34 0.02- 3.63 0.66 P o o r
CLS-1 15 <0.01- 8.06 1.01 P o o rCLU-2 8 0.01- 6.61 2.17 P o o r  ■
PMK-2 7 0.01- 3.26 0.97 P o o rWLU-1 10 0.01-20.35 2.70 P o o rKHB-1 9 0.05- 4.11 0.80 P o o r
CMB-1 15 0.19-24.14 5.40 F a i r
CMS-1 7 0.01- 2.44 0.80 P o o rSIN-3 12 0.01- 4.39 0.80 P o o rAJW-1 15 <0.01-12.01 1.51 P o o r
T ab le  7.8: Scores o f  hyd rocarbon generation potential for DO M
w ith in  the T alang A kar Form ation in the study area.
WELL NAME N
Score A Hydrocarbon Generation Potential
R a n g e  MEAN
CPT-1 11 0.03- 0.92 0.32 P o o rMB-4 10 0.01- 1.74 0.35 P o o r
PWK-1 34 0.02- 1.48 0.35 P o o r
CLS-1 15 <0.01- 2.06 0.32 P o o rCLU-2 8 0.01-0.17 0.05 P o o rPMK-2 7 0.01- 0.69 0.18 P o o r
WLU-1 10 0.01- 0.69 0.14 P o o r
KHB-1 9 0.01- 0.16 0.09 P o o r  _
CMB-1 15 0.04- 1.27 0.45 P o o rCMS-1 7 0.01- 0.41 0.24 P o o rSIN-3 12 0.01- 0.16 0.05 P o o r
AJW-1 15 <0.01- 0.54 0.12 P o o r
Table 7.9: Scores o f hydrocarbon generation potential for coal and  
slialy coal within the Talang Akar Form ation in the 
study area.
WELL NAME N
Score A Hydrocarbon Generation 
Potential
R a n g e  MEAN
CPT-l 5 1.58-11.42 5.92 F a i r
MB-4 7 0.81- 7.84 2.89 P o o r
PWK-1 6 0.60- 3.07 1.76 P o o r
CLS-1 3 0.51- 6.00 3.43 F a i r
CLU-2 7 0.30- 6.44 2.43 P o o r
PMK-2 3 0.57- 2.90 1.85 P o o r
WLU-1 5 0.37-20.11 5.15 F a i r
RHB-1 4 0.30- 3.95 1.59 P o o r
CMB-1 12 0.37-23.10 6.19 G o o d
CMS-1 3 0.60- 2.12 1.31 P o o r
SIN-3 4 0.75- 4.30 2.38 P o o r
AJW-1 4 0.18-11.96 5.21 F a i r
Table 7.10: Abundance of liptinite in various potential source rocks
(% vol) from the area studied.
WELL
N A M E
P o o r  (i5 vol.) F a i r (95 V O l . ) G o o d (% vol. ) Very Good (% vol)
R a n g e MEAN R a n g e MEAN R a n g e MEAN R a n g e MEAN
CPT-1 0.03-0.61 0.17 0 -0.58 0.58 — 3.58-5.09 3.08MB-4 0.02-0.86 0.41 - - 1.15 -2.81 1.98 _ —PWK-1 0 -1.42 0.08 0 -0.97 0.97 — _ _ —CLS-1 0 -0.46 0.11 0 -0.46 0.46 0 -0.1 0.10 —CLU-2 0 -0.1 0.06 0.18-0.20 0.19 0 -0.28 0.28 — _PMK-2 0 -0.87 0.17 0 -0.87 0.87 - — _WLU-1 <0.01-1.10 0.20 - - - — 0 -6.12 6.12KHB-1 <0.01-0.03 0.02 0 -0.61 0.61 - _CMB-1 0.01-0.29 0.08 - - 0 -0.25 0.07 0.77-2.23 1.50CMS-1 0 -0.45 0,10 - - - _
SIN-3 0 -0.06 0.01 0.14-0.40 0.27 — _ _AJW-1 0.01-0.67 0.29 — — - - - -
Table 7.11: Abundance of vitrinite in various potential source rocks( % vol) from the area studied.
WELL
N A M E
P o o r (% vol.) F a i r  (5a VOl.) G o o d  (% vol.) Very Good (55 VOl)
R a n g g MEAN R a n g e MEAN R a n g e MEAN R a n g e MEAN
CPT-1 0.21- 6.66 1,85 0 -10.45 10.45 _ _ 23.78-25.97 24.88
MB-4 0.02- 5.64 2.51 - - 16.81-18.01 17.41 - -PWK-1 0.06- 9.33 1.70 0 - 8.87 8.87 - - - -
CLS-1 <0.01- 2.25 0.51 0 -12.96 12.96 0 -26.52 26.52 - -CLU-2 0.04- 2.21 1.33 9.79-17.86 13.83 0 -21.09 21.09 - -
PMK-2 0.02- 6.92 1.77 0 - 7.96 7.96 - - - -
WLU-1 0.02- 7.98 1.80 - - - - 0 -47.26 47.26KHB-1 0.14- 5.08 1.22 0 -11.67 11.67 - - - -
CMB-1 0.42- 7.19 2.76 - - 20.18-31.22 23.89 37.49-77.91 59.19CMS-1 0.02- 6.62 2.19 - - - - - —
SIN-3 0.02- 4.33 0.77 9.68-14.15 11.92 - - ' — —
AJW-1 0.01- 0.67 0.29 0 - 9.65 9.65 0 -20.72 20.72 0 -40.05 40.05
Table 7.12: Scores of hydrocarbon generation potential for the
Talang Akar Formation in the CPT-1 well, Ciputat Sub­
basin.
GB
RUBBER
DEPTH
00
Abundance Organic Batter 
In saafile (vol \) 
Total V - I - L
Organic 
ft Bax
b )
Baturatl on 
R a n g e  
(*)
SCORE A 
(L 4 0.3V) 
(volts» %)
HYDR0CARB0H GKRERilM 
POTENTIAL
22859 1340-42 0.64 0.59 - 0 - 0.05 0.49 0.43 - 0.57 0.23 poor
22860 1352-54 0.42 0.36 - n - 0.06 0.48 0.44 - 0.55 0.17 |)Cor
22861 13M-66 0.22 0.21 - 0 - 0.01 0.48 0.43 - 0.53 0.07 poor
22862 1374-76 0.40 0.37 - 0 - 0.03 0.52 0.46 - 0.59 0.14 poor
22863 1382-84 0.95 0.82 - 0 - 0.13 0.54 0.48 - 0.63 0.38 poor
22864 1402-04 0.43 0.31 - 0 - 0.12 0.53 0.49 - 0.55 0.04 poor
22865 1410-12 6.06 5.45 - 0 - 0.61 0.56 0.49 - 0.62 2.25 poor
22866 1430-32 7.17 6.66 - 0 - 0.51 0.53 0.47 - 0.60 2.50 poor
22867 1440-42 29.55 25.97 - 0 - 3.58 0.52 0.48 - 0.58 11.37 very good
22868 1446-48 31.70 23.78 - 2.83 - 5.09 0.52 0.49 - 0.58 12.22 very good
22869 1460-62 12.36 10.45 - 1.33 - 0.58 0.53 0.48 - 0.67 3.72 fair
V = vitrinlte 
I = inertinite 
L - liptinite
Table 7.13 Scores o f hydrocarbon generation  potential for the 
T alang  Akar Form ation in the M B-4 w ell, 
R en g a sd en g k lo k  H igh .
GB
UMBER
DEPTH
(FIT*)
Abundance Organic Batter 
In sanple (vol %)
Total V - I - L
Organic 
B Bax
b)
Baturatlcn 
R a n g e  
(*)
SCORE 1 
(L * 0.37) 
(volon 7)
HYDR0CAHBC9 GKRERAIIOR 
porarniL
22982 4770/1454 20.02 16.81 - 0.40 - 2.81 0.49 0.38 - 0.58 7.85 good
22983 4780/1457 0.42 0.33 - 0.06 - 0.03 0.45 0.35 - 0.54 0.13 poor
22984 4790/1460 2.38 1.92 - 0 - 0.46 0.48 0.40 - 0.60 1.04 poor
22985 4810/1466 0.07 0.05 - 0 - 0.02 0.48 0.41 - 0.61 0.04 poor
22986 4820/1469 0.14 0.02 - 0.05 - 0.07 0.48 0.45 - 0.64 0.08 poor
22987 4840/1475 2.95 1.85 - 0.24 - 0.86 0.53 0.46 - 0.67 1.42 poor
22988 4850/1478 6.07 5.64 - 0.01 - 0.42 0.54 0.48 - 0.68 2.11 poor
22989 4870/1484 19.25 18.01 - 0.09 - 1.15 0.49 0.44 - 0.64 6.55 good
22990 4880/1487 5.79 5.08 - 0.06 - 0.65 0.47 0.40 - 0.55 2.17 poor
22991 4900/1493 6.16 5.18 - 0.25 - 0.73 0.46 0.40 - 0.58 2.28 poor
V ~ vilrinite 
I - inert inite 
L : liptinite
Table 7.14 Scores of hydrocarbon generation potential for theTalang Akar Formation in the PVVK-1 well, Pasirputih
Sub-basin.
GR
UMBER
DEPTH
(«)
Abundance Organic Rotter 
In saaple (rol %)
Total V - I - L
Organic 
R Rax 
1%)
Ratoration 
R a n g e  
(»>
SOUK 1 
(L + 0.3R) 
(rolwe %)
HTOROCARBCi GKHERlTICi 
POTEITIIL
23010 2894-96 0.85 0.83 - 0 - 0.02 1.36 1,26 - 1.47 0.27 poor
23011 2902-04 0.14 0.10 - 0 - 0.04 1.38 1.28 - 1.48 0.07 poor
23012 2914-16 0.20 0.18 - 0 - 0.02 1.38 1.33 - 1.47 0.07 poor
23013 2922-24 3.04 3.04 - 0 - 0 1.42 1.34 - 1.52 0.91 poor
23014 2936-38 5.85 4.43-0 - 1.42 1.42 1.34 - 1.52 2.75 poor
23015 2944-46 0.33 0.33 - 0 - 0 1.43 1.35 - 1.55 0.10 poor
23016 2952-54 0.80 0.77 - 0 - 0.03 1.43 1.35 - 1.55 0.26 poor
23017 2960-62 2.753 2.75 - 0 - 0.003 1.44 1.36 - 1.57 0.83 poor
23018 2972-74 0.13 0.10 - 0 - 0.03 1.44 1.35 - 1.55 0.06 poor
23019 2982 84 1.32 1.32-0 - 0 1.45 1.38 - 1.56 0.40 poor
23020 2994-96 2.072 2.07 - 0 - 0.002 1.47 1.40 - 1.58 0.62 |>oor
23021 3004-06 9.836 8.87 - 0 - 0.966 1.50 1.40 - 1.61 3.63 fair
23022 3018-20 5.23 4.83 - 0 - 0.4 1.50 1.43 - 1.63 1.85 poor
23023 3028-30 2.44 2.44 - 0 - 0 1.53 1.42 - 1.65 0.07 poor
23024 3036-38 9.50 9.33 - 0 - 0.17 1.57 1.45 - 1.65 2.97 poor
23025 3046-48 4.29 4.08 - 0 - 0.21 1.58 1.48 - 1.67 1.43 poor
Table 7.15: Scores of hydrocarbon generation potential for the
Talang Akar Formation in the CLS-1 well, Pasirputih
Sub-basin.
91
RIMER
DEPTH
(«)
Abundance Organic Batter 
In sasple (vol A) 
Total V - I - I.
Organic 
R Bax 
6)
Batnratlao
R a n g e
(')
SCORE A 
(L + 0.3V) 
(volno %)
HTEROCARBOi 6EMRAHOI 
POTENTIAL
23123 2512-14 0.54 0.54 - 0 - 0 0.58 0.51 - 0.66 0.16 poor
71124 2530-32 0.251 0.25 - 0 - 0.001 0.58 0.52 - 0.67 0.08 poor
23125 2540-42 0.093 0.09 - 0 - 0.003 0.59 0.53 - 0.68 0.03 poor
23126 2568-70 0.09 0.08 - 0 - 0.01 0.60 0.54 - 0.69 0.03 poor
73127 2580-82 2.554 2.25 - 0 - 0.304 0.61 0 55 - 0.70 0.98 poor
23128 2589 0.003 0.003- 0 - 0 1imcstone rare vitrinite 0.001 poor
23129 2594-95 0.36 0.2 - 0 - 0.16 0.60 0.55 - 0.71 0.22 poor
23130 2595 n o o r g a n i c m a t t e r - -
23131 2598-2600 0.50 0.50 - 0-0 0.64 0.56 - 0.73 0.15 poor
23132 2600-01 13.42 12.96 - 0 - 0.46 0.64 0.59 - 0.68 4.35 fair
23133 2602 0.15 0.13 - 0 - 0.02 0.62 0.57 - 0.74 0.06 poor
23134 2610 rare o r g a n i c m a t t e r 0.56 0.52 - 0.60 - -
23135 2628-30 0.24 0.14 - 0 - 0.1 0.61 0.57 - 0.71 0.14 poor
73136 2620-22 0.15 0.138- 0 - 0.012 0.63 0.54 - 0.71 0.05 poor
23137 2636,6 0.25 0.2 - 0 - 0.05 0.64 0.56 - 0.72 0.11 poor
23140 2655 4.66 4.56 - 0 - 0.1 0.64 0.58 - 0.74 8.06 good
2314? 2658 2.12 2.07 - 0 - 0.05 0.68 0.59 - 0.76 0.67 poor
V = vitrinite 
I = in^rHnite 
L = liptinite
Table 7.16: Scores of hydrocarbon generation potential for the
Talang Akar Formation in the CLU-2 well, Pasirputih
Sub-basin.
DEPTH Abundance Organic Ratter Organic Raturatlcn SCORE 8 HYDBOCARBCi GEfERATICi
3UHBEH (") In sample (to! %) 8 Bax 8 a n g a (L + 0.3V) POTEJmiL
Total V - I - L h) (') (vnlone \)
23026 2148-48 10.09 9.79 - 0.1 - 0.2 0.52 0.47 - 0.60 3.14 fair
23037 2186-88 n  o o r g a n l c m a l t e r - _
23028 2174-76 2.21 2.21 - 0 - 0 0.54 0.48 - 0.64 0.66 poor
23029 2180-82 0 04 0 04 - 0 - n 0.57 0.50 - 0.62 0.01 poor
23030 2204-06 2.31 2.21 - 0 - 0.10 0.56 0.52 - 0.65 0.66 poor
23031 2214-16 n o o r g a n 1 c m a t t e r - -
23032 2222-24 1.24 1.23 - 0 - 0.01 0.60 0.53 - 0.67 0.38 poor
23033 2234-36 1.05 0.95 - 0 - 0.10 0.59 0.53 - 0.63 0.39 poor
23034 2246-48 21.52 2i.no - 9.15 - 0.28 0.57 0.54 - 0.63 6.61 good
23039 2298-60 18 04 17.86 - 0 “ 0.18 0.60 0.57 - 0.64 5.54 fair
V = vi trini te
I ~
L ~ U p t in ite
Table 7.17 Scores of hydrocarbon generation potential for the
Talang Akar Formation in the PMK-2 well, Pamanukan- 
Kandangliaur-Waled Highs.
GH
RUBBER
DEPTH
00
Ibimdance Organic Batter 
In staple (vol %)
Total V - I - L
Organic 
R Bax
h )
Batnratlco
R a n g e
(%)
SCORE 1 
(L + 0.3V) 
(voloee %)
HYEROCIRBCi GERERAHOi 
POTEfTHL
23063 2338-40 7.04 6.92 - 0.1 - 0.02 0.56 0.48 - 0.65 2.10 poor
23064 2342-44 0.02 0.02 - 0 - 0 0.62 0.55 - 0.71 0.01 poor
23065 2348-50 3.57 3.16 - 0.1 - 0.31 0.59 0.54 - 0.75 1.26 poor
23066 2362-64 8.83 7.96 - 0 - 0.87 0.62 0.56 - 0.80 3.26 fair
23067 2376-78 0.1 0.09 - 0 - 0.01 0.59 0.54 - 0.65 0.04 poor
23068 2380-82 0.21 0.2 - X - 0.01 0.61 0.56 - 0.70 0.07 poor
23069 2388-90 0.251 0.25 - 0 - 0.001 0.61 0.56 - 0.74 0.08 poor
x = rare 
V = vitrinite 
I = inertinite 
L = liptinite
Table 7.18 Scores of hydrocarbon generation potential for the
Talang Akar Formation in the WLU-1 well, Pamanukan- 
Kandanghaur-Waled lliglis.
(M DEPTH Abundance Organic Hatter Organic Batura ti co SCORE R HYEBOClRBd GEHERAIICi
HUMBER (") In sanple (voi %) R Rax R a n g e (L + 0.3H) POTEHTI1L
Total ? - I  - L h ) (vaine %)
23113 2008-10 0.09 0.08 - 0 - 0.01 0.57 0.50 - 0.66 0.02 poor
23114 2011-16 0.05 0.04 - 0 - 0.01 0.59 0.52 - 0.68 0.02 poor
23115 2024-26 54.41 47,26 - 1.03- 6.12 0.54 0.50 - 0.62 20.35 very good
23116 2036-38 0.06 0.04 - 0 - 0.02 0.58 0.52 - 0.72 0.03 poor
23117 2048-50 3.30 2.99 - 0 - 0.31 0.62 0.53 - 0.73 1.21 poor
23118 2056-58 1.10 0.99 - 0 - 0.11 0.62 0.53 - 0.75 0.41 poor
23119 2068-70 0.02 0.02 - 0 - 0.004 0.60 0.55 - 0.64 0.01 poor
23120 2078-80 0.03 0.02 - 0.01- 0.003 0.63 0.59 - 0.71 0.01 poor
23121 2088-90 5.12 4.02 - 0 - 1 .10 0.59 0.53 - 0.70 2.31 poor
23122 2094-96 8.22 7.98 - 0.02- 0.22 0.60 0.55 - 0.72 2.62 poor
V = v it r in ite  /
1 = in e rt in ite
L = l ip t in it e
Table 7.19 Scores of hydrocarbon generation potential for the
Talang Akar Formation in the KI1B-1 well, Jatibarang
Sub-basin.
HUMBER
DEPTH
00
IbondancQ Organic Hatter 
In saaple (vol \)
Total V - I - L
Ortjanlc 
R Rax
h )
Ratnratico
R a n g e
(')
SCORE & 
(L + 0.3?) 
(voltwo %)
HYDROCMBCi BEHRlUGi 
POTEHIAL
23057 7600-02 0.44 0.43 - 0 - 0.01 0.59 0.53 - 0.69 0.14 poor
23053 2610-12 0.44 0.41 - 0 - 0.03 0.59 0.51 - 0.68 0.15 poor
23054 2618-20 0.15 0.14 - 0 - 0.01 0.62 0.54 - 0.69 0.05 poor
73055 2626-28 5.10 5.08 - 0 - 0.02 0.64 0.58 - 0.67 1.54 poor
73056 2632-34 2.15 2.13 - 0 - 0.02 0.63 0.60 - 0.65 0.66 poor
23058 2642-44 0.411 0.40 -0.001- 0.01 0.61 0.56 - 0.69 0.13 poor
23059 7648-50 1.01 1.013 - 0 - 0.001 0.60 0.53 - 0.66 0.31 poor
23060 2658-60 0.18 0.16 - 0 - 0.022 0.62 0.59 - 0.65 0.07 poor
23061 2662-64 12.52 11.67 - 0.24- 0.61 0.63 0.59 - 0.71 4.12 fair
V = v i l r in i t e
I = in e r t in ite
L = l ip t in it e
Table 7.20 Scores of hydrocarbon generation potential for the
Talang Akar Formation in the CMB-1 well, Jatibarang
Sub-basin.
DEPTH Abundance Organic Batter Organic Baturatic® SCORE 1 HYISOCMBCR GEREBITH*
RUBBER (") In sagole (voi %) R Bax R a n g e (L+ 0.3?) POTEVTUL
Total V - I - I. b ) (*) (valva» %)
23016 2270-72 0.49 0.42 - 0.003 - 0.07 0.67 0.55 - 0.76 0.20 poor
23037 2292-94 0.61 0.60 - 0 - 0.01 0.67 0.57 - 0.79 0.19 poor
23038 2298-2300 4.33 4 27 - 0.01 - 0.05 0.68 0.59 - 0.81 1.33 poor
23039 2310-12 1.21 1.10 - 0 - 0.11 0.67 0.60 - 0.73 0.44 poor
23040 2320-22 40.46 37.49 - 0.74 - 2.23 0.64 0.60 - 0.73 13.48 very good
23041 2326-28 0.94 0.92 - 0 - 0.02 0.67 0.61 - 0.77 0.30 I 'oor
23042 2342-44 2.11 2.09 - 0 - 0.02 0.67 0.62 - 0.79 0.65 poor
23043 2350-52 7.48 7.19 - 0 - 0.29 0.66 0.60 - 0.77 2.45 poor
23M4A 2360-62 5.51 5.46 - 0.01 - 0.04 0.71 0.63 - 0.82 1.68 poor
23045 2378-80 79.43 77.91 - 0.75 - 0.77 0.73 0.65 - 0.84 24.14 very good
23046 2386-88 26.52 26.18 - 0.09 - 0.25 0.72 0.66 - 0.85 8.10 good
23047 2396-98 20.53 20.18 - 0.34 - 0.01 0.65 0.61 - 0.74 6.06 good
23048 2402-04 22.23 22.09 - 0.14 - 0 0.70 0.62 - 0.78 6.63 good
23049 2410-12 31.22 30.42 - 0.8 - 0 0.71 0.67 - 0.79 9.13 good
23n50 2420-22 21.00 20.57 - 0.36 - 0.07 0.73 0.67 - 0.86 6.24 good
V = vitrinite 
I = inortlnite 
L = liptinite
Table 7.21 Scores of hydrocarbon generation potential for̂  theTalang Akar Formation in the CMS-1 well, Jatibarang
Sub-basin.
GH
flOHBER
DEPTH
(» )
Abundance Organic Hatter 
In s t a p l e  (rol %)
Total 7 - 1  - L
Organic 
R Rax
h )
Saturation
R a n g e
ro
SCOBS I 
L + 0.37) 
(volne %)
HYEBOCARBCi GERERlUCi
poikjttial
23105 7220-22 0.28 0 .2 6  - 0 -  0 .02 0.63 0 .5 7  - 0 .6 9 0.10 poor
23106 2234-36 0.10 0 .0 9  - 0 -  0 .01 0.64 0 .5 8  -  0 .6 9 0.40 poor
23107 2244-46 0.02 0 .0 2  - 0 -  0 0.65 0 .5 5  -  0 .7 0 0.01 |XX)l
73108 2256-58 0.09 0 .07  - 0 -  0 .0 2 0.62 0 .5 4  -  0 .7 2 0.04 poor
23109 2268-70 7.07 6 .6 2  - 0 -  0 .4 5 0.58 0 .5 3  -  0 .67 2.44 poor
23110 2280-82 5.28 5 .25  - 0 -  0 .0 3 0.59 0 .5 5  -  0 .6 8 1.61 poor
23111 2294-96 2.89 2 .73  - 0 -  0 .16 0.65 0 .5 6  -  0 .73 1.00 poor
V = vitrinite 
1 - inertinite 
L = liptinite
Table 7.22: Scores of hydrocarbon generation potential for the
Talang Akar Formation in the SIN-3 well, Jatibarang
Sub-basin.
CM DEPTH Abandonee Organic Hatter Organic Ratnraticn SCORE 1 HTEBOC&RM GHERATIGi
RUBBER (*) In Bangle (vol %) R Rax R a n g e (L + 0.3¥) POTERTUL
Total ¥ - I - L h ) (*) (volMM %)
23092 1966-68 0.08 0.07 - 0 - 0.01 0.66 0.60 - 0.74 0.03 poor
?3(m 1976-78 0.08 0.08 - 0 - 0 0.70 0.61 - 0.78 0.02 poor
23094 1990-92 0.02 0.02 - 0 - 0 0.69 0.62 - 0.78 0.01 poor
23095 2006-08 0.033 0.03 - 0 - 0.003 0.67 0.62 - 0.75 0.01 poor
23H96 2028-30 0.083 0.08 - 0 - 0.003 0.71 0.63 - 0.77 0.03 poor
23097 2048-50 0.15 0.13 - 0 - 0.02 0.70 0.64 - 0.80 0.06 poor
23098 2058-60 0.07 0.06 - 0 - 0.009 0.67 0.65 - 0.71 ' 0.03 poor
230^9 2088-90 14.29 14.15 - 0 - 0.141 0.76 0.66 - 0.88 4.39 fair
73100 2098-2100 0.07 0.06 - 0 - 0.008 1.24 0.92 - 1.61 0.03 poor
23101 2108-10 10.08 9.68 - 0 - 0.401 2.40 1.03 - 3.13 3.31 fair
73102 2118-20 4.334 4.33 - 0 - 0.004 3.65 1.12 - 5.94 1.30 poor
23103 2128-30 3.885 2.82 - 1 0 - 0.065 3.47 2.01 -- 6.39 0.91 poor
V :: vitfinite 
T = inertinite 
I, - liptinite
Table 7.23: Scores of hydrocarbon generation potential for the
Talang Akar Formation in the AJYV-1 well, 
Arjawinangun High.
91
UMBER
DEPTH
(")
Abundance Organic Ratter 
In seafile (val %) 
Total ¥ - I - L
Organic 
R Rax
h>
Ratura tien 
R a n g e  
(%)
SCORE 1 
(L ♦ 0.3V) 
(volta» %)
HIDROC&RB01 GEIERATiai 
POTEKI1L
23072 1620-22 1.07 0.67 - 0.4 - X 0.66 0.61 - 0.73 0.20 poor
23073 1630-32 0.11 0.11 - 0 - n 0.76 0.69 - 0.83 0.03 poor
23074 1642-44 0.89 0 . 5 - 0  - 0.39 0.76 0.68 - 0.84 0.54 poor
23075 1650-52 0.72 0 . 7 - 0  - 0.02 0.76 0.69 - 0.87 0.23 poor
23076 1662-64 0.40 0.39 - 0 - 0.01 0,77 0.71 - 0.85 0.13 poor
23077 1670-72 n o  n r g a n i c m a t t e r - - '
23079 1682-84 n o  o r g a n i c m a t t e r - -
23079 1696-98 rare organic matter 0.81 0.76 - 087 - -
23090 1702-04 rare organic matter 0.80 0.77 - 0.84 - . -
23081 1710-12 0.11 0.11 - 0 - 0 0.83 0.77 - 0.90 0.03 . poor
23HB2 1714-16 40.17 40.05 - 0.12 - 0 0.82 O.^S - 0.90 12.01 very good
23083 1720-22 0.13 0.13 - 0 - 0 0.84 0.78 - 0.92 0.04 poor
23084 1726-28 0.07 0.07 - 0 - 0 0.86 0.79 - 0.94 0.02 poor
23085 1736-38 0.22 0.22 - 0 - 0 0.86 0.80 - 0,96 0.07 poor
230R6 17^0-52 0.20 0.20 - 0 - 0 0.90 0.83 - 0.98 0.06 poor
23087 1766-68 20.72 20.72 - 0 - n 1.00 0.90 - 1.09 6.22 good
73088 1782-84 0.01 0.01 - 0 - 0 rare organic matter 0.003 poor
23089 1772-74 9.66 9.65 - 0.01 - 0 1.00 0.92 - 1.11 2.90 fair
23090 1792-94 rare organic matter 0.99 0.93 - 1.12 - -
23091 1800-02 0.42 0.42 - 0 - 0 1.02 0.95 - 1 15 0.13 poor
V = vitrinite 
I = inerbi pile 
L = liptinite
P L A T E S
PLATE 1
a. Sample 23128 (2589 m) , from CLS-1 well. Resinite body 
(brown to dark brown) in a siltstone matrix. Field width 
= 0.27 mm. Reflected light.
b. Same field of view as for (a). Resinite body (yellow) in 
a siltstone matrix. Fluorescence-mode.
c. Sample 23142 (2658 m) , from CLS-1 well. Cutinite body 
(light to dark brown) in a shale matrix. Field width = 
0.25 mm. Reflected light.
d. Same field of view as for (c). Cutinite body (yellow to 
yellow-orange) in a shale matrix. Fluorescence-mode.
e. Sample 23063 (2338-40 m), from PMK-2 well. Suberinite 
(light to dark brown) in a shale matrix. Field width= 
0.25 mm. Reflected light.
f. Same field of view as for (e) . Suberinite (yellow to 
yellow-orange) in a shale matrix. Fluorescence-mode.
Photomicrographs of Dispersed Organic Matter (DOM) in
samples from the Talang Akar Formation.
PLATE -  1
PLATE 2
a. Sample 23022 (3018-20 m) , from PWK-1 well. Liptinite 
(brown), telovitrinite (medium gray), detrovitrinite 
(light gray) and inertinite (light gray to white).
Field width= 0.27 mm. Reflected light.
b. Same field of view as for (a). Sporinite 
(greenish-yellow to yellow), resinite/fluorinite 
(bright yellow), liptodetrinite (yellow to greenish 
yellow specks), vitrinite and inertinite (black). 
Fluorescence-mode.
c. Sample 23115 (2024-26 m) , from WLU-1 well. Liptinite 
(brown to dark gray), detrovitrinite (light brown). 
Field width= 0.25 mm. Reflected light.
d. Same field of view as for (c). Cutinite (dark orange to 
orange), resinite (?) (yellow to orange), vitrinite 
(black). Fluorescence-mode.
e. Sample 23034 (2246-48 m), from CLU-2 well. Liptinite 
(brown to dark brown), telovitrinite (medium gray), 
detrovitrinite (light gray), inertinite (white). Field 
width= 0.27 mm. Reflected light.
f. Same field of view as for (e) . Resinite (bright 
yellow), sporinite (greenish yellow), liptodetrinite 
(yellow to greenish yellow specks), vitrinite and 
inertinite (black). Fluorescence-mode.
Photomicrographs of coals and shaly coals in samples from
the Talang Akar Formation.
PLATE -  2
PLATE 3
a. Sample 23035 (2258-60 m), from CLU-2 well. Liptinite 
(dark brown), detrovitrinite (medium gray) in shaly 
coal. Field width= 0.27 mm. Reflected light.
b. Same field of view as for (a). Resinite/ fluorinite 
(yellow to orange), locally bright orange, vitrinite 
(black). Fluorescence mode.
c. Sample 23115 (2024-26), from WLU-1 well. Liptinite 
(dark gray), telovitrinite (medium gray), 
detrovitrinite (light gray), inertinite (white, in 
lower part). Reflected light.
d. Same field of view as for (c). Suberinite 
(greenish-yellow), sporinite (weak green), cutinite 
(weak green) Resinite (yellow; round, in lower part). 
Field width= 0.25 mm. Fluorescence-mode.
e. Sample 22982 (1454 m), from MB-4 well. Liptinite (dark 
brown), detrovitrinite (medium gray). Field width= 0.42 
mm. Reflected light.
f. Same field of view as for (e) . Exsudatinite (bright 
yellow-yellow) associated with oil cut and some oil 
droplets (bright yellow). Fluorescence-mode.
P h o t o m i c r o g r a p h s  o f  coals and. shaly coals in samples from
the Talang Akar Formation.
PLATE -  3
PLATE 4
a. Sample 23098 (2058-60 m), from SIN-3 well. Bitumen 
(dark brown-brown) in a pyrite-rich shale matrix 
(white). Field width= 0.27 mm. Reflected light. '
b. Same field of view as for (a). Bitumen 
(greenish-yellow), pyrite (blue). Fluorescence-mode.
c. Sample 23050 (2420-22 mm), from CMB-1 well. Bitumen 
(dark brown to brown) associated with oil expulsion (?) 
(light brown) in a shale matrix. Reflected light.
d. Same field of view as for (c). Bitumen (bright 
yellow), oil expulsion (light yellow). 
Fluorescence-mode.
e. Sample 23113 (2008-10 m) , from WLU-1 well. Oil droplets 
(brown to dark brown) in a sandstone matrix. Field 
width= 0.27 mm. Reflected light.
f. Same field of view as for (e). Oil droplets (yellow to 
bright yellow). Fluorescence-mode.
Photomicrographs of oil generation indicators in the Talang
Akar Formation.
PLATE -  4
PLATE 5
a. Sample 23046 (2386-88 m), from CMB-1 well.
Telovitrinite (medium gray), detrovitrinite (light
gray,
lower part) in a coal. Field width= 0.27 mm. Reflected 
light.
b. Same field of view as for (a). Oil expulsion (bright 
green to yellow) from crack in vitrinite. 
Fluorescence-mode.
c. Sample 23122 (2094-96), from WLU-1 well. Oil stain 
(light brown) in sandstone matrix. Field width= 0.27
mm. Reflected light.
d. Same field of view as for (c). Oil stain (bright yellow
to orange) in reservoir rock (?) . Fluorescence-mode.
e. Sample 23103 (2128-30 m), from SIN-3 well. Oil haze 
(brown to dark brown) in a shale matrix. Field width= 
0.27 mm. Reflected light.
f. Same field of view as for (e) . Oil haze (yellowish 
orange to orange). Fluorescence-mode.
Photomicrographs of oil generation indicators in the Talang
Akar Formation.
PLATE 5
APPENDIX 1
ABBREVIATIONS FOR LITHOLOGIC DESCRIPTION 
IN THE PRESENT STUDY.
W o r d abbreviation W o r d abbreviation
as above a.a black blkabundant abd/abnt brown brn
brittle britcalcareous calc bright bricement cmt
chalky chky dark dkclear clr
coal C grain grconchoidal cone green gn/grnclay cly glauconite glauccoarse ers grainstone grstcrystalline xln
fine f hard hd
fair f
fissile fis/fiss in part I.P.
foraminifera foram
fossil foss light It
fragment frag lustre lstr
fracture frac laminations lam
friable fri limestone Ls
fluorescence fluor
mineral min non n
moderate mod no show n/s
medium med
mottled mott oil o
mollusc moll oxidized ox
porosity por quartz qtz
packstone pkst
pyrite pyr rounded rndd
predominantly predomly residue res
sandstone Sst trace tr
soft sft .
sorted srtd very fine vf
subrounded sbrndd vitreous vit
some sm very V
slightly sli
stain stn white wh
subangular sbang wackestone wkst
slty silty with w/
streaming str
sandy sdy yellow yel
silststone Sltst
shale Sh
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  L N  T H E  C P T - 1 W E L L
DEPTH LITHOLOGY
D E S C R I P T I O NV Eu ) ■
s s t s l t s t s h I s n
1 3 4 0 - 4 2 90 10 S h , g r n i s h g y - l t g y , d k g y ,  s l i  c a l c -  c a l c  f i s ,  c a r b o n
s p e c k ,  f o r a m ,  ( a b r a s i o n ) .
L s , wh ,  c r m ,  s f t - m o d  h d ,  w k s t - p k s t ,  sm x l n  & c h k y ,
t r  p y r ,  g l a u c  m o t t ,  p o o r  p o r ,  n / s .
1 3 5 2 - 5 4 20 80 S h , a . a .
LiS f wh,  o f f w h ,  l t g y , m o d h d - h d ,  c a r b  I . P ,  w k s t - p k s t ,
sm g r s t ,  f o r a m ,  n / s .
1 3 6 4 - 6 6 40 60 S h , l t g y - d k g y ,  n c a l c - s l i  c a l c ,  f i s ,  c a r b  s p e c k .
L s , a . a . ,  t r  m o l l .
1 3 7 4 - 7 6 40 60 S h , l t g y - d k g y ,  s l i  c a l c - c a l c ,  f i s ,  s f t ,  c a r b  m o t t .
L s , l t g y - g y ,  wh,  m o d h d - h d ,  w k s t - p k s t ,  sm g r s t ,
t r  g l a u c ,  n / s .
1 3 8 2 - 8 4 60 40 S h , a . a .
L s , l t g y - g y ,  t a n ,  m o d h d - h d ,  w k s t - p k s t ,  sm g r s t ,
t r  f o r a m ,  p o o r  p o r .
1 4 0 2 - 0 4 70 30 S h , g r n i s h g y - d k g y , s f t ,  f i s ,  s l i  c a l c - c a l c .
L s , wh,  l t g y - g y ,  m o d h d - h d ,  w k s t - p k s t ,  f o r a m ,
f o s s  f r a g ,  c a r b o n  I . P . ,  n / s .
1 4 1 0 - 1 2 10 85 5 S h , a .  a .
L s , a . a .
c , b l k ,  s f t - b r i t ,  v i t r  l s t r ,  c o n e  f r a c ,  no  o . s t n ,
b r i  y e l  s t r  c u t ,  I t  b r n  r e s  c u t .
1 4 3 0 - 3 2 20 40 30 10 S l t s t ,  l t g y - g y , modhd ,  n c a l c - s l i c a l c , sm c a l c ,
c a r b  I . P . , c l y  m t x .
S h , g r n i s h g y - d k g y ,  s f t ,  f i s ,  s l i c a l c - c a l c .
L s , a . a .
C , a . a . ,  no  o .  s t n ,  b r i  y e l  s t r  c u t ,
l t b r n  r e s  c u t .
1 4 4 0 - 4 2 20 20 40 20 S l t s t ,  a . a .
S h , a . a .
L s , a . a .
C . a . a . ,  no  o . s t n  & f l u o r .
1 AA f i  A« 10 40 30 20 S l t s t ,  l t g y - g y ,  m o d h d - h d ,  n  c a l c ,  c a r b  & g l a u c  I . P .
S h , g r n s h g y ,  l t g y ,  sm d k b r n ,  n  c a l c - s l i  c a l c ,
s f t ,  f i s .
L s , wh,  l t g y ,  s f t - m o d  h d ,  w k s t - p k s t ,  f o r a m ,
f o s s  f r a g ,  c a r b  I . P ,  p o o r  p o r ,  n / s .
C, b l k ,  s f t - b r i t ,  v i t r  l s t r ,  c o n e  f r a c ,  n o  o .  s t n ,
b r i  y e l  s t r  c u t ,  p a l e  wh r e s  c u t .
1 4 6 0 - 6 2 30 40 20 10 S l t s t ,  a . a .
S h , a . a .
L s , wh,  o f f w h ,  l t g y ,  m o d h d - h d ,  c a r b  I . P ,  w k s t - p k s t ,
f o r a m ,  n / s .
Ç, a . a . ,  n o  o .  s t n ,  p a l e  wh s t r  c u t ,  no  r e s  c u t .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  M B - 4  W E L L
DEPTH LITHOLOGY
( F t ) D E S C R I P T I O N
s l t s t s h I s c
4 7 7 0 80 20 L s ,  w h ,  l t g y ,  m o d h d - h d ,  w k s t - p k s t ,  t r  f o r a m ,  f o s s
f r a g ,  p o o r  p o r ,  20% o f  L s  w / o x  c m t ,  b r n ,  n  c a l c ,  
sm c a l c .
C ,  b l k ,  b r i t - m o d h d ,  v i t  l s t r ,  n o  o . s t n ,  p a l e  y e l
s t r  c u t ,  n o  r e s  c u t .
4 7 8 0 1 0 0 L s ,  a . a ,  60% o f  L s  w / o x  c m t ,  ( l e a c h i n g  ? ) .
4 7 9 0 30 7 0 T r S l t s t ,  d k g y ,  s f t ,  s l i  c a l c ,  c a r b o n  m o t t .
L s ,  a . a . ,  20% o f  L s  w / o x  c m t ,  b r n ,  n  c a l c ,  
a b n t  p y r .
4 8 1 0 1 0 0 L s ,  w h ,  l t g y ,  m o d h d - h d ,  w k s t - p k s t ,  f o r a m  & f o s s
f r a g ,  p o o r  p o r ,  n / s ,  40% o f  L s  w /  o x  c m t .
4 8 2 0 2 0 80 S h ,  g r n i s h g y ,  l t g y ,  f i s ,  s f t - f r m ,  n .  c a l c .  
L s , a . a .
4 8 4 0 30 60 10 S h ,  a . a .
L s ,  w h ,  l t g y ,  m o d h d - h d ,  w k s t - p k s t ,  f o r a m  & f o s s
f r a g ,  30% o f  L s  w / o x  c m t ,  c a r b o n  I . P ,  n / s .
C ,  b l k ,  b r i t - m o d h d ,  v i t  l s t r ,  n o  o .  s t n ,  f a i n t
wh s t r  c u t ,  n o  r e s  c u t .
4 8 5 0 20 7 0 10 S h , a . a .
L s , a . a .
C ,  a . a ,  n o  o .  s t n ,  f a i n t  wh  s t r  c u t ,  n o  r e s  c u t .
4 8 7 0 30 50 20 S h ,  g r n s h g y ,  l t g y ,  f i s ,  s f t - f r m ,  n  c a l c ,  l o c a l l y
s l t s t ,  d k g y ,  mod  h d ,  n  c a l c ,  c a r b o n  I . P .
L s ,  a . a ,  30% o f  L s  w /  o x  c m t .
C,  a . a ,  n o  o .  s t n ,  f a i n t  wh  s t r  c u t ,  n o  r e s  c u t .
4 8 8 0 50 30 20 S h ,  g r n i s h g y ,  l t g y ,  s f t - f r m ,  n .  c a l c ,  f i s ,  t r  a m b e r .  
L s ,  w h ,  l t g y ,  sm l t b r n ,  m o d h d - h d ,  w k s t - p k s t ,  f o r a m
& f o s s  f r a g ,  p o o r  p o r ,  n / s ,  10% o f  L s  w / o x  c m t .
C ,  b l k ,  b r i t - m o d h d ,  v i t  l s t r ,  c o n e  f r a c ,  n o  o .  s t n ,
p a l e  y e l  s t r  c u t ,  n o  r e s  c u t .
4 9 0 0 60 40 T r S h , a . a .
L s ,  a . a ,  30% o f  L s  w /  o x  c m t .
C , a . a
'  W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  P W K - 1  W E L L
DEPTH LITHOLOGY
— : ---------—  —
(M) D E S C R I P T I O N
s l t s t 3h I s -
2 5 6 6 - 6 8 10 10 50 30 S s t ,  l t g y ,  v f - f g r ,  s b a n g - s b r n d d ,  mod s r t d ,  n  c a l c ,
c l y e y ,  c a r b o n  & g l a u c  I . P . ,  mod h d ,  p o o r  p o r ,
S l t s t ,  l t g y - g y ,  d k b r n ,  n  c a l c - s l i  c a l c ,  m o d h d - h d .
Sh , g r n i s h g y - l t g y ,  s f t - f r m ,  n  c a l c ,  s l i  c a l c  I . P . ,
f i s ,  c a r b o n  & g l a u c  I . P .
Ls  , wh ,  l t g y ,  l t b r n ,  w k s t - p k s t ,  sm x l n ,  f o s s  f r a g ,  
m o d h d - h d , p o o r  p o r ,  n / s .
2 5 7 0 - 7 2 10 30 40 20 S s t , a . a . 
S l t s t ,  a . a .
Sh , a . a . 
L s  , a . a .
2 5 8 0 - 8 2 60 40 S l t s t ,  l t g y - g y ,  d k b r n ,  n  c a l c - s l i  c a l c ,  mod h d - h d ,
c a r b o n  l a m ,  t r  p y r .
Sh , a . a .
2 5 8 6 - 8 8 70 30 S l t s t ,  a . a  
Sh , a . a .
2 5 9 6 - 9 8 10 40 50 S s t ,  wh,  l t g y ,  v f - f g r ,  s b a n g - s b r n d d ,  mod s r t d ,
n  c a l c ,  sin c a l c ,  c a r b o n  & g l a u c  I . P . ,  
mod h d ,  p o o r  p o r ,  n / s .
S l t s t ,  a . a .  
Sh , a . a .
2 6 0 8 - 1 0 10 50 40 S s t ,  wh,  l t g y ,  v f - f g r ,  s b a n g - s b r n d d ,  mod s r t d ,
c a l c ,  sm n  c a l c ,  g l a u c  & c a r b o n  I . P . ,  
p o o r  p o r ,  n / s .
S l t s t ,  l t g y - g y ,  d k b r n ,  n  c a l c - s l i  c a l c ,  m o d h d - h d ,  
Sh , g r n i s h g y - l t g y ,  s f t - f r m ,  n - c a l c ,  f i s ,  c a r b o n
s p e c k .
2 6 1 6 - 1 8 l 0 60 30 S s t ,  a . a .
S l t s t ,  a . a .  
Sh , a . a .
2 6 2 6 - 2 8 30 10 60 S l t s t ,  l t g y - g y ,  d k b r n ,  n  c a l c - s l i  c a l c ,  mod h d - h d .  
Sh , a . a .
Ls  , wh,  l t g y ,  l t b r n ,  m h d - h d ,  w k s t - p k s t ,  p o o r  p o r ,  
n / s .
2 6 8 2 - 8 4 10 90 S l t s t ,  a . a .  
I .s , a . a .
2 6 9 2 - 9 4 60 40 S l t s t ,  a . a .
Sh , g r n i s h g y - l t g y ,  d k b r n ,  f i s ,  n  c a l c ,  s f t - f i r m .
2 6 9 6 - 9 8 T r 30 60 10 S s t ,  wh,  v f - f g r ,  s b a n g - s b r n d d ,  mod s r t d ,  c a l c ,
c a r b o n  & g l a u c  I . P . ,  p o o r  p o r ,  n / s .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  P W K - 1 W E L L
DEPTH LITHOLOGY
(M)
s s t s l t s t s h I s c
2 8 3 4 - 3 6 10 60 30 S l t s t ,  a . a .
Sh , d k b r n ,  d k g y ,  n  c a l c - s l i  c a l c ,  s f t - f i r m ,  f o r a m ,  
t r  p y r .
Ls  , a . a .
2 8 4 2 - 4 4 10 60 30 S l t s t ,  a . a .
Sh , a . a .
Ls  , a . a .
2 8 4 8 - 5 0 10 30 60 S l t s t ,  d k b r n ,  l t g y - g y ,  n c a l c - s l i  c a l c ,  mod h d - h d .
b l k y .
Sh , d k b r n - d k g y ,  n  c a l c - s l i  c a l c ,  s f t - f i r m ,  f i s ,  
f o r a m .
2 8 5 8 - 6 0
Ls , d k b r n ,  l t b r n ,  l t g y ,  wh,  m o d h d - h d ,  w k s t - p k s t ,  
f o r a m ,  p o o r  p o r ,  n / s .
10 10 30 50 T r S s t , wh,  l t g y ,  v f - f g r ,  s b a n g - s b r n d d ,  mod s r t d ,  
mod h d ,  n c a l c ,  sm c a l c  I . P . ,  q t z ,  n / s .
S l t s t ,  a . a .
Sh , a . a . , t r  p y r .
Ls  , a . a .
C , b l k ,  s f t ,  c o n e  f r a c ,  v i t  l s t r ,  no  o .  s t n ,  
b r i  b l s h w h  s t r  c u t ,  no  r e s  c u t .
2 8 6 6 - 6 8 Tr T r 90 10 S s t , a . a .
S l t s t ,  a . a .
Sh , d k b r n - b r n ,  d k g y ,  n c a l c ,  f i s ,  sm b l k y ,  
s f t - f i r m .  t r  f o r a m .
2 8 8 0 - 8 2
Ls  , b r n - l t b r n ,  wh,  m o d h d - h d ,  w k s t - p k s t ,  t r  f o r a m ,  
p o o r  p o r .
T r 40 60 S l t s t ,  a . a .
Sh , a . a .
Ls , a . a .
2 8 8 6 - 8 8 60 40 Sh , a . a .
2 8 9 4 - 9 6
Ls , wh,  l t b r n ,  sm d k b r n ,  m o d h d - h d ,  w k s t - p k s t ,  
t r  p y r ,  p o o r  p o r .
80 20 Sh , d k b r n - b r n ,  d k g y ,  n c a l c ,  f i s ,  s f t - f i r m .
2 9 0 2 - 0 4
Ls  , l t b r n - b r n ,  mod h d ,  w k s t - p k s t ,  t r  f o r a m ,  t r  p y r .
40 60 Sh , a . a ,  t r  f o r a m .  *"*
2 9 1 4 - 1 6
Ls , b r n - l t b r n ,  wh,  m o d h d - h d ,  w k s t - p k s t ,  t r  p y r ,  
p o o r  p o r ,  n / s .
T r 30 70 S l t s t , d k b r n ,  n  c a l c ,  mhd.
Sh , b r n - d k b r n ,  f i s ,  n c a l c .
Ls  , l t b r n - b r n ,  wh,  mod h d ,  w k s t - p k s t ,  sm g r s t ,  
c a r b o n  I . P . ,  f o r a m .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  P W K - 1  W E L L
DEPTH 
( M \
LITHOLOGY
D E S C R I P T I O N
s s t s l t s t s h I s c
2 9 2 2 - 2 4 5 35 60 S l t s t ,  a . a .  
S h  , a . a .
L s  , a . a .
2 9 3 6 - 3 8 T r 40 60 T r S l t s t ,  a . a .  
S h  , a . a .
L s  , a . a .  . .  ^
C , b l k ,  s f t - b r i t ,  c o n c  f r a c ,  v i t r  l s t r ,
n o  o .  s t n ,  f a i n t  wh s t r  e u t ,  n o  r e s  e u t
2 9 4 4 - 4 6 60 40 T r S h  , a . a .L s  , l t b r n - b r n ,  w h ,  m o d h d ,  w k s t - p k s t ,  f o r a m ,
2 9 5 2 - 5 4 20 50 30
t r  p y r , p o o r  p o r .
C , a . a . ,  n o  o .  s t n ,  f a i n t  wh  s t r  c u t ,  n o  r e s  c u t .  
S l t s t ,  d k b r n ,  mod h d ,  n  c a l c ,  sm c a l c  i n p t ,  
c a r b o n  I . P .  .
S h  , d k b r n - b r n ,  d k g y ,  n  c a l c ,  f i s .
2 9 6 0 - 6 2 30 20 30 20 T r
L s  / a . a .  . , ,  
S s t ,  d k g y ,  l t b r n ,  w h ,  v f - f g r ,  s b a n g - s b r n d d ,  
m o d h d ,  n  c a l c ,  sm s l i  c a l c ,  q t z ,  c a r b o n
mod s r t d  
I . P .  ,
n / s .
S l t s t ,  d k b r n ,  b l k ,  h d ,  n  c a l c ,  c a r b o n  I . P .
S h  , b r n - d k b r n , d k g y ,  f i s ,  n  c a l c ,  s f t - f i r m .  
L s  , l t b r n - b r n ,  w h ,  d k g y ,  w k s t - p k s t ,  m o d h d ,  
c a r b o n  I . P . ,  t r  f o r a m .
C , b l k ,  s f t - f i r m ,  v i t  l s t r ,  n o  o .  s t n ,
“  ' f a i n t  y e l  s t r  c u t ,  I t  b r n  r e s  c u t .
2 9 7 2 - 7 4 10 30 60 S l t s t ,  a . a .  
S h  , a . a .
L s  , a . a .
2 9 8 2 - 8 4 20 10 40 30 S s t , a . a .S l t s t ,  a . a .  „
S h  , d k b r n ,  d k g y ,  f i s ,  n  c a l c ,  s f t - f i r m ,  t r f o r a m .
L s  , a . a .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  P W K - 1 W E L L
DEPTH LITHOLOGY
(M) D E S C R I P T I O N
s s t s l t s t s h I s c
2 9 9 4 - 9 6 20 20 50 10 S s t .  d k b r n - l t b r n , I t g y ,  w h ,  v f - f g r ,  s b a n g - s b r n d d ,  
m o d h d ,  n  c a l e ,  sm c a l e ,  q t z ,  n / s .
S l t s t ,  d k b r n - b l k ,  h d ,  n  c a l e ,  c a r b o n  I . P .  
S h  , a . a .
L s  , a . a .
3 0 0 4 - 0 6 60 10 30 T r S s t ,  l t b r n ,  w h ,  n  c a l e ,  sm c a l e ,  v f - f g r ,  mod  s r t d ,
q t z ,  c a r b o n  I . P . ,  n / s .
S l t s t ,  d k b r n ,  b l k ,  mod  h d ,  c a r b o n  I . P . ,  n  c a l e .  
Sh  , a . a .
L s  , a . a .
3 0 1 8 - 2 0 10 10 50 30 S s t ,  w h ,  l t b r n ,  v f - f g r ,  mod s r t d ,  s b a n g - s b r n d d ,  
f r i ,  n  c a l e ,  sm c a l e ,  p o o r  p o r ,  n / s .
S l t s t ,  d k g y ,  d k b r n ,  m h d ,  sm v h d ,  b l k y ,  n  c a l e .  
S h  , d k b r n ,  b r n ,  d k g y ,  f i s ,  s f t - f i r m ,  n  c a l e .
L s  , w h ,  l t b r n - b r n ,  m o d h d - h d ,  w k s t - p k s t ,  f o r a m .
3 0 2 8 - 3 0 20 10 50 20 S s t , a . a .  
S l t s t ,  a . a .  
Sh  , a . a .
L s  , a . a .
3 0 3 6 - 3 8 10 70 10 10 S l t s t ,  a . a .
Sh  , a . a .
L s  , a . a .
c  , b l k ,  f i s ,  s f t - f i r m ,  v i t  l s t r ,  n o  o .  s t n ,  
n o  f l u o r .
3 0 4 6 - 4 8 60 40 Sh  , d k b r n ,  b r n ,  d k g y ,  sm g y ,  f i s ,  n  c a l e ,
s f t - f i r m ,  t r  p y r .
L s  , w h ,  l t b r n ,  m o d h d ,  w k s t - p k s t ,  c a r b o n  I . P . ,  
sm x l n  I . P .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  C L U - 2  W E L L
DEPTH
(M)
LITHOLOGY
D E S C R I P T I O N
s s t s l t s t s h I s r»
21 .46 -48 40 20 30 10 S s t , l t g y - g y ,  m o d h d - h d ,  v f - f g r ,  sm med g r ,  q t z ,  
s b a n g -  s b r n d d ,  mod s r t d ,  c l y e y ,  sm s l i  
c a l c  I . P . , n / s .
Sh , d k b r n ,  d k g y ,  f i s ,  f i r m - m o d  h d ,  n  c a l c .
Ls  , wh,  l t b r n ,  m od hd ,  w k s t - p k s t ,  f o s s  f r a g ,  
c a r b o n  I . P .
Ç , b l k ,  s f t ,  sm mod h d ,  v i t  l s t r ,  t r  p y r ,  
t r  woody  f r a g ,  no  o .  s t n  b r i  wh s t r  c u t ,  
I t  b r n  r e s  c u t .
2 1 6 6 - 6 8 100 Ls  , p r e d o m  wh,  sm l t b r n ,  mod h d ,  w k s t - p k s t ,  
sm g r s t ,  f o s s  f r a g .
2 1 7 4 - 7 6 100 Ls  , a . a .
2 1 8 0 - 8 2 70 10 20 S s t , l t g y - g y ,  mo d h d ,  v f - f g r ,  q t z ,  s b a n g - s b r n d d , 
mod s r t d ,  n c a l c ,  f  p o r ,  t r  m i c a ,  n / s .
Sh ' , a . a , t r  p y r .
Ls  , wh,  l t b r n ,  mod h d ,  w k s t - p k s t ,  f o s s  f r a g ,  n / s .
2 2 0 4 - 0 6 30 10 40 20 S s t , a .  a .
S l t s t ,  q y - d k g y ,  h d - v  h d ,  b l k y ,  n  c a l c .
Sh , a . a .
Ls  , a .  a .
2 2 1 4 - 1 6 100 Ls  , wh,  l t b r n ,  mod h d ,  w k s t - p k s t ,  x l n ,  c o r  d e b ,
f o r a m ,  c a r b o n  I . P .
2 2 2 2 - 2 4 10 30 10 50 S s t , l t g y - g y ,  v f - f g r ,  q t z ,  s b a n g - s b r n d d ,  mod s r t d ,
f r i  -  mod h d ,  c l y e y ,  sm c a l c ,  c a r b o n  I . P . ,  
f  p o r ,  n / s .
S l t s t ,  d k b r n ,  d k g y ,  mod h d ,  b l k y ,  n  c a l c ,  c a r b o n  I . P
Sh , d k b r n ,  d k g y ,  s f t - f i r m ,  f i s ,  n c a l c - s l i  c a l c ,
c a r b o n  I . P .
L s , a . a .
2 2 3 4 - 3 6 5 15 50 30 S s t , a . a . ,  sm g l a u c  I . P .
S l t s t ,  a . a .
Sh , d k b r n - b r n ,  d k g y ,  f i s ,  s f t - f i r m ,  n c a l c .
Ls  , a . a .
2 2 4 6 - 4 8 50 30 30 S s t , l t b r n ,  m e d - c r s  g r ,  sm v  c r s  g r ,  s b r n d - s b a n g ,  
mod s r t d ,  f r i - m h d ,  p y r ,  n c a l c ,  n / s .
Sh , a . a .
n b l k ,  b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  no  o .  s t n ,
f a i n t  wh s t r  c u t ,  no  r e s  c u t .
2 2 5 8 - 6 0 50 30 20 S s t , a . a .
Sh , a . a .
r\ / a . a .  no  o . s t n ,  no  f l u o r .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  C L S - 1  W E L L
DEPTH LITHOLOGY
(M) D E S C R I P T I O N
S t s l t s t s h I s c
7 .5 1 2 -1 4 1 0 0 L s  , l t b r n ,  w h ,  mod  h d - h d ,  w k s t - p k s t ,  sm g r s t ,
x l n  I . P . ,  f o r a m  & f o s s  f r a g ,  n / s .
2 5 3 0 - 3 2 20 80 Sh  , l t g n ,  s f t - f i r m ,  f i s .  c a l c ,  g l a u c  & c a r b o n  I . P .
L s  , a . a .
2 5 4 0 - 4 2 30 7 0 Sh  , l t g n - d k g n ,  d k b r n ,  s f t - f i r m ,  f i s ,  c a l c ,  c a r b o n
& g l a u c  I . P .
L s  , l t b r n ,  w h ,  m o d h d - h d ,  w k s t - p k s t ,  x l n  I . P ,  f o r a m
a n d  f o s s  f r a g .
2 5 6 8 - 7 0 40 60 Sh  , l t g n - d k g n ,  d k b r n ,  s f t - f i r m ,  n  c a l c ,  sm s l i
c a l c ,  c a r b o n  I . P .
L s  , l t b r n ,  w h ,  sm l t g n ,  mod h d ,  w k s t - p k s t ,  
p y r  I . P . , n / s .
2 5 8 0 - 8 2 t r 60 40 S s t , w h ,  sm l t b r n ,  f r i -  mod h d ,  v f - f g r ,  s b a n g - s b r n d d  
mod s r t d ,  n  c a l c ,  p y r ,  q t z ,  p o o r  p o r ,  n / s .
S h  , b r n - d k b r n ,  d k g n ,  f i s ,  n  c a l c ,  s f t - f i r m ,
c a r b o n  I . P .
2 5 9 4 - 9 5 t r 60 40 t r S s t , w h ,  c l r ,  v f - f g r ,  f r i ,  s b a n g - s b r n d d ,  mod  s r t d ,
q t z ,  n  c a l c ,  c a r b o n  & g l a u c  I . P ,  n / s .
S h  , b r n - d k b r n ,  d k g n ,  f i s ,  s f t -  f i r m ,  n  c a l c ,
s l t y  I . P ,  d k b r n ,  f i r m ,  n  c a l c .
L s  , l t b r n ,  w h ,  w k s t - p k s t ,  sm g n s t ,  f i r m - m o d  h d ,
f o r a m ,  f o s s  f r a g ,  t r  p y r .
0 , b l k ,  s f t - f i r m ,  v i t  l s t r ,  n o  o .  s t n ,  b r i  y e l  s t r
c u t ,  b r n  r e s  c u t .
2 5 9 8 - 10 90 S s t , w h ,  c l r ,  v f - f g r ,  s b r d - r d d ,  mod  s r t d ,  q t z ,
2 6 0 0 c a r b o n  I . P . ,  c a l c ,  n / s .
L s , a . a . ,  p y r  I . P .
2 6 0 0 - 0 1 30 50 20 S h , d k g n ,  d k b r n ,  f i s ,  n - s l i  c a l c ,  s f t - f i r m .
L s , l t b r n ,  w h ,  w k s t - p k s t ,  f i r m - m o d  h d ,  f o r a m ,
x l n  I . P . ,  t r  p y r .
c , a . a . ,  n o  o .  s t n ,  n o  f l u o r .
2 6 0 8 - 1 0 t r 40 60 S s t , w h ,  c l r ,  v f - f g r ,  f r i - m o d  h d ,  mod s r t d ,  q t z ,
n c a l c - s l i  c a l c ,  c a r b o n  I . P . ,  p o o r  p o r ,  n / s .
S h  r d k b r n ,  f i s ,  n - s l i  c a l c ,  s f t - f i r m .
_
L s , l t b r n ,  w h ,  w k s t - p k s t ,  f i r m - m o d  h d ,  f o r a m ,  
f o s s  f r a g ,  n / s .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  C L S - 1  W E L L
DEPTH
(
LITHOLOGY
s s t s l t s t s h l s c
2 5 8 9 30 7 0
2 5 9 5 1 0 0
2 5 0 2 1 0 0
2 6 1 0 7 0 30
2 6 2 0 - 2 2 20 80
2 6 2 8 - 3 0 40 60
2 6 3 6 , 6 1 00
2 6 4 9 - 5 0 1 0 0
2 6 5 5 1 0 0
2 6 5 8 1 0 0
D E S C R I P T I O N
S h ,  b r n ,  s f t - f i r m ,  f i s ,  c a l c  I . P . ,  w / c o a l  I . P . ,  b l k ,  
s f t - b r i t ,  n o  o .  s t n ,  b r i  y e l  s t r  c u t ,  I t  b r n  
r e s  c u t .
L s ,  l t b r n ,  mod h d - h d ,  w k s t - p k s t ,  sm g r s t ,  x l n  I . P . ,  
f o r a m .
L s ,  a . a .  c a r b o n  & p y r  I . P .
S h , d k b r n ,  s f t - f i r m ,  f i s ,  n  c a l c .
S h , b r n ,  s f t - f i r m ,  f i s ,  c a l c .  -
Ç ,  b l k ,  s f t ,  v i t  I s t r , n o  o .  s t n ,  p a l e  wh  s t r  c u t ,  
I t  b r n  r e s  c u t .
S h , d k g n ,  d k b r n ,  s l i  c a l c ,  f i s ,  s f t - m o d  h d ,  
c a r b o n  I . P .
L s ,  d k b r n ,  w h ,  mod  h d - h d ,  w k s t - p k s t ,  x l n  I . P ,  
f o r a m ,  p y r .
S h , l t g n - d k g n ,  sm d k b r n ,  n o n - s l i  c a l c ,  s f t - m o d  h d ,  
f i s ,  c a r b o n  I . P .
L s ,  b r n - d k b r n ,  w h ,  mod  h d - h d ,  w k s t - p k s t ,  x l n  I . P ,  
f o r a m ,  p y r .
S h , d k b r n ,  f i s s ,  s f t - f i r m ,  n  c a l c  w / c o a l  I . P ,  b l k ,  
s f t - b r i t ,  n o  o .  s t n ,  p a l e  wh s t r  c u t ,  v .  I t  b r n  
r e s  c u t .
C ,  b l k ,  b r i t ,  v i t  l s t r ,  c o n e  f r a c ,  n o  o .  s t n ,  
b r i  y e l  s t r  c u t ,  d k b r n  r e s  c u t .
S h ,  d k b r n ,  mod h d ,  n  c a l c ,  f i s ,  w / c o a l  I . P . ,  b l k ,  
s f t - b r i t ,  n o  o .  s t n ,  p a l e  wh s t r  c u t ,  
v .  I t  b r n  r e s  c u t .
S h ,  d k b r n ,  m o d h d ,  n  c a l c ,  f i s ,  w / c o a l  I . P ,  b l k ,  
s f t - b r i t ,  n o  o .  s t n ,  p a l e  wh s t r  c u t ,  
v .  I t  b r n  r e s  c u t .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  P M K - 2  W E L L
DEPTH LITHOLOGY
(M) D E S C R I P T I O N
s s t s l t s t s h I s c
2 3 3 8 - 4 0 30 10 40 20 T r S s t , d k g y - g y ,  n c a l c ,  s f t - f r i ,  v f - f g r ,  s b r n d d - r n d d ,  
mod s r t d ,  g t z ,  c a r b o n  I . P ,  n / s .
s l t s t ,  d k b r n ,  n c a l c ,  mod h d ,  c a r b o n  I . P .
Sh , a . a .
Ls  , a . a .
Ç , b l k ,  b r i t ,  c o n e  f r a c ,  v i t r  l s t r ,  no  o .  s t n ,  
n o  f l u o r .
2 3 4 2 - 4 4 60 40 Sh , g r n i s h g y ,  d k g y ,  b r n ,  f i s ,  s f t - f i r m ,  n  c a l c .
Ls  , r e d i s h b r n ,  wh,  l t b r n ,  mod h d ,  w k s t - p k s t ,  
f o s s  f r a g ,  c a r b o n  I . P .
2 3 4 8 - 5 0 30 40 20 10 S s t , d k g y ,  wh,  v f - f g r ,  sm med g r ,  mod s r t d ,  
s b r n d d - r n d d ,  c a r b o n  I . P ,  n  c a l c ,  n / s .
Sh , g r n i s h g y ,  l t g y - g y ,  b r n ,  f i s ,  s f t - f i r m ,  
n  c a l c .
Ls  , a . a .
Ç b l k ,  b r i t ,  c o n e  f r a c ,  v i t r  l s t r ,  no  o .  s t n ,  
n o  f l u o r .
2 3 6 2 - 6 4 30 60 10 T r S s t , a . a .
Sh , a . a .
Ls  .. a . a .
r . a . a ,  n o  o .  s t n ,  b l u i s h  wh s t r  c u t ,  
n o  r e s  c u t .
2 3 7 6 - 7 8 90 10 Sh , g r n i s h g y - l t g y , f i s ,  s f t - f i r m ,  n c a l c ,  
sm c a l c ,  c a r b o n  & g l a u c  I . P .
Ls  , wh,  l t b r n ,  mod h d ,  w k s t - p k s t ,  c a r b o n  I . P ,  
f o r a m .
2 3 8 0 - 8 2 100 Sh , g r n i s h g y ,  l t g y - d k g y ,  d k b r n ,  f i s ,  s f t - f i r m ,  
n c a l c - s l i  c a l c ,  c a r b o n  I . P . ,  p l a n t  f o s s .
2 3 8 8 - 9 0 100 Sh , a . a .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  W L U - 1  W E L L
DEPTH LITHOLOGY
( M } D E S C R I P T I O N
s s t s l t s t s h I s c
2 0 0 8 - 1 0 T r 40 60 S s t , w h ,  s f t - f r i ,  v f - f  g r ,  w e l l  s r t d ,  s b r n d d - r n d d ,  
n  c a l c ,  q t z ,  f .  p o r ,  b l k  m i n ,  n / s .
S h  , d k b r n - b r n ,  s f t - f i r m ,  n  c a l c ,  f i s ,  c a r b o n  I . P .
L s  , w h ,  l t b r n ,  mod h d ,  w k s t - p k s t , f o r a m ,
f o s s  f r a g ,  x l n  I . P
2 0 1 4 - 1 6 30 70 S h  , a . a .
L s  , a . a .
2 0 2 4 - 2 6 30 30 40 S h  , d k b r n - b r n ,  g r n - d k g n ,  n  c a l c ,  sm s l i  c a l c ,
s f t - f i r m ,  f i s .
L s  , l t b r n ,  w h ,  m o d h d ,  w k s t - p k s t ,  f o r a m ,  f o s s  f r a g .10 b l k ,  b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  n o  o .  s t n ,  n o
f l o u r .
2 0 3 6 - 3 8 80 20 S h  , d k g n - g n ,  r e d d i s h  b r n - d k b r n ,  s f t - f i r m ,  n  c a l c ,
f i s ,  c a r b o n  I . P .
L s  , a . a .
2 0 4 8 - 5 0 T r 90 10 T r S s t , w h ,  c l r ,  v f - f g r ,  s b r n d d - s b a n g ,  w e l l  s r t d ,
S h  ,
s f t - f r i ,  n  c a l c ,  q t z ,  g l a u c ' t i c ,  n / s .  _ 
b r n - d k b r n ,  l t g n - g n ,  s f t - f i r m ,  n  c a l c ,  f i s ,
c a r b o n  I . P .
L s  , a . a .
c  , b l k ,  b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  n o  o .  s t n ,
n o  f l o u r .
2 0 5 6 - 5 8 T r 90 10 T r S s t , w h ,  c l r ,  v f - f g r ,  s b r n d d - r n d d ,  w e l l  s r t d ,
S h  ,
s f t - f r i ,  c a l c ,  f .  p o r ,  n / s .
d k b r n ,  l t g n - g n ,  sm r e d d i s h  b r n ,  f i s ,  s l t y  I . P ,
d k b r n ,  mod h d ,  b l k y ,  n  c a l c ,  c a r b o n  I . P .
L s  , w h ,  l t b r n ,  m o d h d ,  w k s t - p k s t ,  f o r a m ,  x l n  I . P .
c , b l k ,  b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  n o  o .  s t n ,
n o  f l o u r .  ,
2 0 6 8 - 7 0 100 L s  , w h ,  mod h d ,  w k s t - p k s t ,  x l n  I . P ,  g l a u c ,  b l k  m i n .
2 0 7 8 - 8 0
2 0 8 8 - 9 0
100
90 T r 10
L s  , 
S h  ,
a . a .
d k b r n - b r n ,  n  c a l c ,  f i s ,  s f t - f i r m ,  c a r b o n  I . P .
L s  , a .  a .
C , b l k ,  s f t - b r i t ,  c o n e  f r a c ,  v i t r  l s t r ,  n o  o .  s t n ,
b r i  v e l  s t r  c u t ,  I t  b r n  r e s  c u t .
7.094-96 80 20 T r S l t s t ,  g y i s h g n ,  l t g n ,  s f t - f i r m ,  n  c a l c ,  g l a u c  t i c .
S h  , d k b r n - b r n ,  f i s ,  s f t - f i r m ,  n  c a l c ,  c a i D o n  1 . 1 .
C .. a . a ,  n o  o .  s t n ,  n o  f l u o r .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  K H B - 1  W E L L
DEPTH LITHOLOGY
(M) D E S C R I P T I O N
s s t s l t s t s h I s • c
2 6 0 0 - 0 2 20 60 20 S s t , d k b r n ,  l t g n  ( w h ) ,  v f - f g r ,  s b r n d d - s b a n g ,
mod s r t d ,  f r i ,  n  c a l c ,  sm c a l c ,  q t z ,  g l a u c ,  
c a r b o n  I . P ,  p o o r  p o r ,  n / s .
S h  , a . a .
L s  , a . a ,  f o r a m ,  f o s s  f r a g .
2 6 1 0 - 1 2 10 90 S s t , a . a .
Sh d k g n - l t q n ,  d k b r n ,  sm mod r e d ,  n  c a l c ,  sm c a l c ,
f i s ,  s f t - b r i t ,  s l t y  I . P ,  l t g n ,  s f t ,  n  c a l c ,  
m i c a  I . P .
2 6 1 8 - 2 0 T r 1 00 S s t , a . a .
Sh  , d k g n - l t g n ,  d k b r n ,  f i s ,  n  c a l c ,  s f t - b r i t .
2 6 2 6 - 2 8 T r 80 20 S s t . l t g n  ( w h ) , v f - f g n ,  s b r d d - s b a n g ,  mod s r t d ,  
f r i - m o d  h d ,  s l i  c a l c ,  g l a u c ’ t i c ,  n / s .
Sh  , a . a .
L s  , l t b r n ,  w h ,  mod h d - h d ,  w k s t - p k s t ,  x l n  I . P ,  
p y r ,  n / s .
2 6 3 2 - 3 4 T r 90 10 S s t , a . a .
S h  , d k g n - g n ,  d k  b r n ,  s f t - f i r m ,  n  c a l c ,  f i s ,  
c a r b o n  I . P ,  t r  f o r a m .
L s  , a , a .
2 6 4 2 - 4 4 T r 1 00 S s t , a . a . •
Sh , d k b r n - b r n ,  d k g n - g n ,  s f t - f i r m ,  n  c a l c ,  f i s .
2 6 4 8 - 5 0 30 70 S h  , a . a .
L s  , I t b r n - d k b r n ,  mod h d - h d ,  w k s t - p k s t ,  x l n  I . P ,  
p o o r  p o r ,  n / s .
2 6 5 8 - 6 0 80 20 s h  , d k g n - g n ,  d k b r n ,  n  c a l c ,  f i s ,  c a r b o n  I . P .
L s  , a . a .
2 6 6 2 - 6 4 T r 10 40 30 20 S s t , d k b r n  ( w h ) , l t g n  ( g l a u c ’ t i c ) ,  v f - f g r ,
mod s r t d ,  s b a n g - s b r n d d ,  s f t - f r i ,  n c a l c ,  
c a r b o n  I . P ,  p o o r  p o r ,  n / s .
S l t s t ,  l t b r n ,  mod h d - h d ,  c a r b o n  I . P ,  n  c a l c .
Sh  , a .  a .
L s  , d k b r n - l t b r n ,  sm w h ,  mod h d ,  w k s t - p k s t ,  f o r a m ,
x l n  I . P ,  n / s .
c , b l k ,  s f t - b r i t ,  c o n e  f r a c ,  v i t  l s t r ,
n o  o .  s t n ,  b r i  wh s t r  c u t ,  n o  r e s  c u t .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  C M B - 1  W E L L
DEPTH
(M)
LITHOLOGY
D E S C R I P T I O N
s s t s l t s t s h I s rj
2 2 7 0 - 7 2 60 40 Sh , I t g n ,  d k b r n ,  n c a l c ,  sm s l i c a l c ,  s f t - f i r m ,
c a r b o n  a n d  g l a u c  I . P .
L s  , I t g n ,  l t b r n ,  wh,  m o d h d - h d ,  w k s t - p k s t ,  x l n  I . P ,
f o s s  f r a g ,  f o r a i n ,  p y r .
2 2 9 2 - 9 4 60 20 20 S s t , l t b r n  ( w h ) ,  v f - f g r ,  s b r n d - r n d d ,  mod s r t d ,
n c a l c ,  f r i - m o d  h d ,  q t z ,  c a r b o n  I . P ,  n / s .
Sh , d k b r n ,  f i s rf s f t - f i r m ,  n  c a l c .
Ls  , wh,  l t b r n ,  mod h d - h d ,  w k s t - p k s t ,  x l n  I . P ,  p y r .
2 2 9 8 - 10 70 20 S s t , a . a .
2300 Sh , I t g n ,  d k b r n ,  n c a l c ,  sm s l i  c a l c ,  s f t - f i r m ,
g l a u c  I . P .
L s  , a . a .
2 3 1 0 - 1 2 80 20 T r Sh , a . a .
L s  , a . a .
r b l k ,  s f t - b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  n o  o .  s t n ,
no  f l u o r .
2 3 2 0 - 2 2 20 80 Sh , d k b r n ,  sm I t g n ,  s f t - f i r m ,  n  c a l c ,  c a r b o n  I . P .
r a . a .  no  o .  s t n ,  n o  f l u o r .
2 3 2 6 - 2 8 80 20 Sh , l t g n - g n ,  d k b r n ,  s f t - f i r m ,  n  c a l c ,  c a r b o n  I . P .
Ls  , wh,  l t b r n ,  m o d h d - h d ,  w k s t - p k s t ,  x l n  I . P ,
p y r ,  f o r a m .
2 3 4 2 - 4 4 20 80 Sh , d k b r n ,  l t g n - g n ,  s f t - f i r m ,  n  c a l c ,  c a r b o n  I . P .
Ls  , a . a .
2 3 5 0 - 5 2 60 30 10 Sh , d k b r n .  s f t - f i r m ,  n  c a l c ,  c a r b o n  I . P ,
s l t y  I . P ,  d k b r n ,  mod h d ,  n c a l c .
Ls  , a . a .
r___ a . a ,  no  o .  s t n ,  no  f l u o r .
2 3 6 0 - 6 2 10 70 20 S s t , wh,  I t g n ,  q t z ,  f - v f g r ,  mod s r t d ,  mod h d ,  n / s .
Sh , a .  a .
Ls  , a . a .
2 3 7 8 - 8 0 100 c , b l k ,  s f t - b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  no  o .  s t n ,
no  f l u o r .
2 3 8 6 - 8 8 60 40 Sh , p r e d o m l y  b r n - d k b r n ,  sm I t g n -  g n ,  f i s ,  s f t - f i r m ,
n c a l c ,  sm c a l c ,  c a r b o n  I . P ,  sm s l t y  I . P .
c , b l k ,  s f t - b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  no  o .  s t n ,
p a l e  wh s t r  c u t ,  no  r e s  c u t .
2 3 9 6 - 9 8 60 40 Sh , a .  a .
D , a . a .  n o  o .  s t n ,  no  f l u o r .
2 4 0 2 - 0 4 30 70 Sh , a . a .
c , a . a .  no  o .  s t n ,  n o  f l u o r .
2 4 1 0 - 1 2 40 60 Sh , a .  a .
c , a . a .  n o  o .  s t n ,  b l u i s h  wh s t r  c u t ,  no  r e s  c u t .
2 4 2 0 - 2 2 70 30 Sh , a .  a .
c , b l k ,  s f t - b r i t ,  sm mod h d ,  c o n e  f r a c ,  v i t  l s t r ,
p y r ,  no  o .  s t n ,  no  f l u o r .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  C M S - 1  W E L L
DEPTH
(M)
LITHOLOGY
D E S C R I P T I O N
s s t s l t s t s h I s r*
2 2 2 0 - 2 2 60 40 S h g n - d k g n ,  d k b r n ,  f i s ,  n  c a l c - s l i  c a l c ,  s f t - f i r m ,
c a r b o n  I . P ,  s l t y  .
ÊS a . a .
2 2 3 4 - 3 6 20 80 Sh a .  a ,
L s a . a .
2 2 4 4 - 4 6 20 80 S h a .  a .
L s wh ,  I t b r n ,  m od  h d ,  w k s t - p k s t ,  x l n  I . P ,  s d y ,
g l a u c ' t i c .
2 2 5 6 - 5 8 40 60 Sh d k b r n - b r n ,  g r n - d k g n ,  f i s ,  s f t - f i r m ,
n  c a l c - s l i  c a l c ,  s l t y  I . P .
L s w h ,  I t b r n ,  mod h d ,  w k s t - p k s t ,  x l n  I . P ,
f o r a m  & f o s s  f r a g .
2 2 6 8 - 7 0 40 50 10 S h d k b r n - b r n ,  d k g n - g n ,  f i s ,  s f t - f i r m ,  n  c a l c ,
s l t y  I . P .
L s w h ,  I t b r n ,  mod  h d ,  w k s t - p k s t ,  s d y ,  f o r a m ,
f o s s  f r a g .
C b l k ,  s f t - f i r m ,  v i t  l s t r ,  c o n e  f r a c ,  n o  o .  s t n ,
b l u i s h  wh s t r  c u t ,  n o  r e s  c u t .
2 2 8 0 - 8 2 60 30 10 S h a .  a .
L s r a . a .
C a . a ,  n o  o .  s t n ,  n o  f l u o r .
2 2 9 4 - 9 6 80 20 S h / a . a .
L s r a .  a .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  S I N - 3  W E L L
DEPTH
IM)
LITHOLOGY
D E S C R I P T I O N
3 S t s l t s t s h I s c
1 9 6 6 - 6 8 10 40 50 S l t s t ,  d k b r n ,  m o d hd ,  b l k y ,  n  c a l c ,  c a r b o n  I . P .
Sh , d k b r n - b r n ,  r e d i s h b r n ,  f i s ,  n  c a l c ,  s f t - m o d  h d .
Ls  , wh ,  l t b r n ,  m o d h d - h d ,  w k s t - p k s t ,  x l n  I . P ,
f o r a m  & f o s s  f r a g ,  p o o r  p o r ,  n / s .
1 9 7 6 - 7 8 70 30 Sh , a . a .
Ls  , a . a .
1 9 9 0 - 9 2 40 60 Sh , d k b r n - b r n ,  d k g n ,  f i s ,  n  c a l c ,  s f t - f i r m .
L s  , l t b r n ,  wh ,  mod h d ,  w k s t - p k s t ,  a b d  f o s s  f r a g
a n d  f o r a m .
2 0 0 6 - 0 8 40 60 Sh , a . a .
Ls  , a . a .
2 0 2 8 - 3 0 90 10 Sh , d k b r n ,  l t g n - d k g n ,  f i s ,  n  c a l c - s l i  c a l c ,
s l t y  I . P ,  s f t ,  n  c a l c ,  c a r b o n  & g l a u c  I . P .
L s  , a . a .
2 0 4 8 - 5 0 100 T r T r Sh , d k b r n - b r n ,  d k g n - g n ,  f i s ,  n  c a l c ,  s f t - f i r m ,
sm l t b r n ,  c a l c ,  c a r b o n  I . P .
L s  , a . a , s d y .
c , b l k ,  s f t - b r i t ,  v i t  l s t r ,  no  o .  s t n ,  n o  f l u o r .
2 0 5 8 - 6 0 100 T r Sh  , d k b r n - b r n ,  d k g n - g n ,  sm r e d i s h b r n ,  f i s ,
n  c a l c ,  s f t - f i r m .
Ls  , l t b r n ,  mod h d ,  w k s t - p k s t ,  sm g r s t ,  s d y  I . P ,
f o s s  f r a g .
2 0 8 8 - 9 0 100 T r Sh  , d k b r n - b r n ,  d k g n - g n ,  sm b l k ,  c a r b o n a c e o u s ,
f i s ,  n c a l c ,  s f t - f i r m .
c , b l k ,  s f t - b r i t ,  v i t  l s t r ,  no  o .  s t n ,
p a l e  wh s t r  c u t ,  no  r e s  c u t .
2 0 9 8 - T r 100 S l s t d k b r n ,  mod h d ,  n  c a l c - s l i  c a l c .
2100 Sh , d k b r n ,  sm b l k ,  s f t - f i r m ,  sm mod h d ,  n  c a l c .
2 1 0 8 - 1 0 30 10 10 Sh , d k b r n - b r n ,  d k g n ,  s f t - f i r m ,  n  c a l c ,  f o r a m .
Ls  , l t b r n ,  b r n ,  sm d k g y ,  m o dh d ,  w k s t - p k s t ,
p o o r  p o r ,  p y r ,  s d y .
c , b l k ,  s f t - b r i t ,  sm p y r ' t i c ,  n o  o .  s t n .
p a l e  wh s t r  c u t ,  no  r e s  c u t .
2 1 1 8 - 2 0 10 90 T r S s t , wh ( b l k  m o t t ) ,  d k g y ,  f - m e d  g r ,  s b r n d d - s b a n g ,
mod s r t d ,  h d ,  n c a l c ,  b l k  m i n ,  q t z ,  n / s .
Sh , a . a .
c , a . a ,  no  o . s t n ,  n o  f l o u r .
2 1 2 8 - 3 0 70 30 T r S s t , wh ( b l k  m o t t ^ , l t g y ,  f - m e d  g r ,  s b r n d d - s b a n g ,mod s r t d ,  h d ,  s l i  c a l c ,  q t z ,  b l k  m i n ,  p y r ,  n / s .
Sh , a . a .
ç  , a . a ,  no  o .  s t n ,  n o  f l u o r .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  A J W - 1  W E L L
DEPTH LITHOLOGY
(M) D E S C R I P T I O N
s s t s l t s t s h I s c
1 6 2 0 - 2 2 90 10 T r S h F p r e d o m l y  b r n - d k b r n ,  s l i  c a l c - c a l c ,  s f t - f i r m .
L s F w h ,  l t b r n ,  mod h d ,  w k s t - p k s t ,  x l n  I . P ,  p y r ,  
p o o r  p o r ,  n / s .
C F b l k ,  s f t - b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  n o  o .  s t n ,
n o  f l u o r .
1 6 3 0 - 3 2 80 20 S h F a . a .
L s F w h ,  l t b r n ,  mod  h d ,  w k s t - p k s t ,  sm g r s t ,  p y r .
1 6 4 2 - 4 4 60 40 T r S h F a . a .
L s F p r e d o m l y  l t b r n ,  mod  h d ,  w k s t - p k s t ,  sm g r s t ,  
x l n  I . P ,  n / s .
C F a . a .
1 6 5 0 - 5 2 90 10 S h F p r e d o m l y  d k b r n ,  f i s ,  n  c a l c ,  s f t - f i r m ,  p y r .
L s ,a . a .
1 6 6 2 - 6 4 1 0 0 S h F a . a .
1 6 7 0 - 7 2 20 80 S h F a . a .
L s F w h ,  l t b r n ,  sm d k b r n ,  mod  h d - h d ,  w k s t - p k s t ,  
x l n  I . P ,  f o r a m  & f o s s  f r a g ,  p o o r  p o r ,  n / s .
1 6 8 2 - 8 4 20 80 Sh F a . a .
L s F a .  a .
1 6 9 6 - 9 8 40 60 Sh F a . a .
L s a . a . .
1 7 0 2 - 0 4 20 80 S h F g r n i s h g y - d k g y ,  d k b r n ,  f i s ,  s f t - f i r m ,  n  c a l c .
L s ' l t b r n - d k b r n ,  mod h d - h d ,  w k s t - p k s t ,  x l n  I . P ,  
p y r ,  c a r b o n ,  n / s .
1 7 1 0 - 1 2 40 60 S h / p r e d o m  d k b r n ,  f i s ,  s f t - f i r m ,  sm mod  h d ,  n  c a l c
L s F l t b r n - d k b r n ,  m o d h d - h d ,  w k s t - p k s t ,  p y r ,  
c a r b o n  I . P ,  n / s .
1 7 1 4 - 1 6 10 20 60 10 S s t ' w h ,  c l r ,  l t b r n ,  f r i - m o d  h d ,  m e d - e r s  g r ,  
mod s r t d ,  s b a n g - s b r n d d ,  n  c a l c ,  sm c a l c ,  g t z ,  
c a r b o n  I . P ,  n / s .
S h , b r n - d k b r n ,  f i s ,  s f t - f i r m ,  n  c a l c .
L s / l t b r n - b r n ,  sm d k b r n ,  mod h d - h d ,  w k s t - p k s t ,  
x l n  I . P ,  p y r .
Ç / b l k ,  s f t - b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  
n o  o .  s t n ,  n o  f l u o .
W E L L  C U T T I N G S  D E S C R I P T I O N
O F  T H E  T A L A N G  A K A R  F O R M A T I O N  I N  T H E  A J W - 1 W E L L
DEPTH LITHOLOGY
(M) D E S C R I P T I O N
s s t s l t s t s h I s c
1 7 2 0 - 2 2 T r 20 80 S s t , a . a .
S h , a . a .
L s , a . a .
1 7 2 6 - 2 8 60 40 S h , g r n i s h g y - d k g y , d k b r n ,  f i s ,  s f t - f i r m ,  n  c a l c ,
sin s l i  c a l c .
L s , w h ,  l t b r n ,  m od  h d ,  w k s t - p k s t ,  p y r  I . P .
1 7 3 6 - 3 8 10 60 30 S s t , w h ,  c l r ,  l t g y ,  f r i - m o d  h d ,  v f - f g r ,  m od  s r t d ,  
s b a n g - s b r n d d ,  n  c a l c ,  sm c a l c ,  g t z ,  n / s .
S h , g r n i s h g y - d k g n ,  d k b r n ,  f i s s ,  s f t - f i r m ,
n  c a l c ,  s l t y  I . P ,  d k  b r n  c a l c ,  m od  h d .
L s , l t b r n ,  w h ,  m od  h d ,  w k s t - p k s t ,  sm g r s t ,  p y r .
1 7 5 0 - 5 2 20 80 S h , a . a
L s , d k b r n ,  w h ,  m o d h d ,  w k s t - p k s t ,  sm g r s t ,  x l n  I . P ,
p y r ,  c a r b o n .
1 7 6 6 - 6 8 60 30 10 S h , p r e d o m l y  d k b r n - b r n ,  f i s ,  s f t - f i r m ,  n  c a l c ,
s l t y  I . P ,  d k b r n ,  mod h d ,  n  c a l c .
L s , l t b r n ,  w h ,  m o d h d ,  w k s t - p k s t ,  sm g r s t ,
x l n  I . P ,  c a r b o n ,  p y r .
n , b l k ,  s f t - b r i t ,  c o n e  f r a c ,  v i t  l s t r ,  
n o  o .  s t n ,  n o  f l u o r .
1 7 8 2 - 8 4 30 7 0 S h , a . a .
L s , a . a .
1 7 7 2 - 7 4 60 30 10 Sh , a . a  .
L s , a . a  .
C , a . a ,  n o  o .  s t n ,  p a l e  wh s t r  c u t ,
n o  r e s  c u t .
1 7 9 2 - 9 4 60 40 S h , a . a .
L s , a  . a .
1 8 0 0 - 0 2 60 30 10 S s t , w h ,  c l r ,  mod h d - h d ,  e r s - v .  e r s  g r ,  p  s r t d ,  
s b a n g - s b r n d d ,  n .  c a l c ,  p o o r  p o r ,  n / s .
S h , l t g n - d k g n ,  d k b r n ,  f i s ,  s f t - f i r m ,  n  c a l c .
L s , l t b r n ,  w h ,  mod  h d ,  w k s t - p k s t ,  sm g r s t ,
x l n  I . P ,  c a r b o n ,  p y r .

